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: HERS IS A SERVICE UNIFORM, TOO 


@ She helps make ball bearings. She is one of many thousands of men and 
women engaged in this vital work—days, nights, Sundays, holidays. 

Ball bearings are used by the millions in planes and tanks and jeeps and 
guns and ships ... in war machines of all kinds, wherever shafts turn. And 
in the machines of industry making the machines of war. Indeed in this 
highly mechanized mobile war “nothing rolls like a ball!” Keep ’em rolling! 
Yes, the smock worn by the New Departure girl is a service uniform. 
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New Departure Division General Motors Corporation, Bristol, Connecticut 


Responding to to- MEN AND WOMEN OF 


day’s demand for near- 
perfection, New Depar- 


tt ture research workers 
are gaining new engi- 
neering knowledge about 
design and application for the benefit CW 
of all mankind when Peace returns. 
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for new cutting oil problems 





e@ Early in America’s great retooling program 
Standard Oil started developing the new cut- 
ting oils that would be needed in the switch-over 
from tool room methods to mass production. 


The new series of STANICUT OILS is the an- 
swer. These cutting oils are designed to help 
tools and machines meet the rigid requirements 
for accuracy and finish at the higher speeds and 
on the new alloy steels of lower machinability 
in use today. 


One of these oils and the job it is doing is 
described at the right. If you are just retooling 
for war work or are still finding it difficult to 
get the necessary accuracy, finish and tool life 
on converted machines, call in a Standard cut- 
ting oil specialist. See if one of these new oils— 
and the Engineers’ experience in applying them 
—can help you. 


Write Standard Oil Company (Indiana), 910 
South Michigan Avenue, Chicago, Illinois, for 
the Engineer nearest you. 


—_—_-—— 


TYPICAL EXAMPLE OF A 
STANICUT APPLICATION TO 
NEW RETOOLING PROBLEM 


Heavy Broaching, Threading, and Machining 
Soft Steels. Stanicut 309 BCS is especially 
designed for machining soft steels or thos¢ 
which tend to tear easily and make it difficul' 
to get good finish. It may be blended with 
paraffin oil for less severe conditions. 


A typical Stanicut 309 job is hobbing 51- 
tooth gears out of blanks 101/ inches in 
diameter, 11% inch face, made of 4140 stec! 
with a Brinnel of 252. The cutting oil pr 
viously used was permitting the chip to we! 
to the tool and tear bits off the edge. Hob |i 
was too short. Stanicut 309 was applied. T! 
oil is higher in active sulfur, contains co! 
pounding, and acts as an anti-flux, as well 
a coolant. Hobs now last three times as lo: 
with Stanicut. 
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WHITCOMB LOCOMOTIVES 
EQUIPPED WITH YOUNG 
HEAVY DUTY RADIATORS 


Whether they are working overtime in mines 
and industrial plants producing vital war mate- 
rials, or in freight yards and terminals speeding 
much-needed transportation, these Diesel pow- 
ered Whitcomb locomotives depend on YOUNG 
heat transfer units for maximum cooling effi- 
ciency and rugged performance. They are typi- 
cal applications of especially designed YOUNG 
cooling equipment, engineered to meet the most 
exacting demands of modern internal combus- 
tion engines. YOUNG research, engineering 
and production are geared together to develop 
the practical and economic solution to specific 
cooling problems. Consult YOUNG on your 
cooling problems today. There is no obligation. 


YOUNG RADIATOR COMPANY 


Dept. 212L 
Racine, Wis., U.S.A. 


HEAVY DUTY 
RADIATORS 


Maximum heat transfer 
capacity per unit of 
transfer surface. Rugged 
strength, stamina and 
clean-cut appearance are 
combined in YOUNG 
Heavy Duty Radiators. 





HEAT TRANSFER PRODUCTS 


OIL COOLERS « CAS, GASOLINE, DIESEL ENGINE COOLING RADIATORS 
eINTERCOOLERS*HEAT EXCHANGERS+« ENGINE JACKET WATER COOL 
ERS e UNIT HEATERS» CONVECTORS + CONDENSORS « EVAPORATORS 
« AIR CONDITIONING UNITS « HEATING COILS «+ COOLING COILS 





3 





AU \TOMOTIVE and AVIATION INDU STRIE S. Vol. 87, No. 9. “Published semi-monthl; by Chilton Co., Chestnut & 56th Sts., Phila. Entered as Second Class Matter October 1, 
, In case of Non- Delivery Return Postage Guaranteed. Subscription price: United States, 


= ’ at the Post Office at Philadelphia, Pa.; Under the Act of Congress of March 8, 
co 


- 1942). 50 cents. 


1870. 
Ma “s — nited States Possessions, and all Latin-American countries, $1.00 per year. 


Canadian and Foreign $2.00 per year; single copies, 25 cents, except Statistical Issue 








a ae ae raga 


eres etiereraiercanes: 
tice sam 2 


ae 


GOULD & EBERHARDT GEAR HOBBER-set-up of 
crankshaft spline job. Hob life increased from 15 to 
45-50 shafts...using Texaco Transultex Cutting Oil B. 
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HELP WIN THE WAR BY 


EVERY 


RETURNING 


TRIPLED! 


HEN hobbing the splines on aircraft en- 

gine crankshafts, the best output reached 
by a prominent manufacturer was 15 shafts be- 
tween tool grinds. 

Changing to Texaco Transultex Cutting Oil B, 
output per hob grind promptly went up to be- 
tween 45 and 50 shafts. 

Additional reasons for Transultex superiority 




































are: 
transparency 


freer cutting 

better surface finish 

heat dissipation 
The outstanding performance that has made 
Texaco preferred in the fields listed in the panel 
has made it preferred by prominent users in the 
metal-cutting field. 

Texaco users enjoy many benefits that can also 
be yours. A Texaco Engineer specializing in cut- 
ting coolants will gladly cooperate... just phone 
the nearest of more than 2300 Texaco distribut- 
ing points in the 48 States, or write: 

The Texas Company, 135 East 42nd Street, 


New York, N. Y. 


THEY PREFER TEXACO 


More locomotives and cars lubricated with Texaco than 
in the U.S. are lubricated with 
Texaco than with any other 


brand. 


with any other brand. 


More Diesel horsepower 


on streamlined trains in the 


mo b b U. S. is lubricated with Texaco 
ore buses, more bus ; 
7 ; than with all other brands 
lines and more bus-miles are ; 
; 3 combined. 

lubricated with Texaco than 
with any other brand. More revenue airline miles 
in the U. S. are flown with 
* More stationary Diesel Texaco than with any other 


horsepower in the U. S. is brand. 


SUNDAY NIGHT={CBS 


TEXACO Cutting and Soluble Oils 


THE METAL-WORKING INDUSTRY 


EMPTY DRUMS PROMPTLY 
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Goal of 2,000,000 
Tons of Scrap 


Early reports from salesmen engaged 
in the American Steel Warehouse Asso- 
ciation drive for dormant scrap metal 
support the contention of the WPB that 
vast tonnage of scrap lies unused in 
250,000 industrial plants of America. 

This statement was made 
land on Monday, October 
Hill, Jr., national chairman of the 
A.S.W.A. drive. He made the report at 
the meeting of the board of directors of 
the national association in the Cleve- 
land Hotel. 


in Cleve- 


26 by John J. 


“We have set a goal of two million 
tons. That sounds like a lot of scrap, 
but it is not more than we will need 
when the snow and ice of January and 
February are interfering with the 
processing of scrap in the junk yard. 

“Our early reports indicate the unani- 
mous interest and enthusiasm of 354 
company members of the American 
Steel Warehouse Association located in 
97 cities coast to coast. They have as- 
signed about 1000 full-time salesmen to 
ferret out the dormant scrap in indus- 
trial places.” 
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Delco-Remy Aluminum Foundry 18 


In this plant there are 205 different kinds of casting being made. With the 
importance of aluminum production this should prove to be one of the 
“must read” articles in this issue. 


Curtiss Commando 24 


This giant military cargo plane has been the center of much interest. Here 
is a description and some pictures that should place you in the ranks of the 
well informed. 


Removal of Broken Tools from Drilled Holes 30 


In this article will be found the answer to one of the most troublesome 
problems in plant operation. It is a wholly new technique. 
saves time but saves many parts from going to salvage. 


It not only 


Exhaust Manifolds for Radial Aircraft Engines 26 


The methods of producing Ryan manifolds is told in this article by the 
factory superintendent. No better source of information could be con- 
ceived for the description of methods that have made the Ryan Aeronau- 
tical Co. outstanding. Well illustrated too. 


Ternstedt Now Making Aircraft Instruments 32 


Taking on a complete new job and how it was all accomplished is the story 
told. Ternstedt never made anything that compared with the fine instru- 
ments or required the close tolerances that their present output calls for. 
It was an entirely new setup. 


The Unionmelt Welding Process 36 


In this day of all out for war production, methods of fabrication and as- 
sembling call for new and faster methods. 
that you should read 


Here is the description of one 
, if only to be well informed. 


Production Equipment 42 


A lot of new things have come up on the production horizon. Turn to page 
42 and become acquainted with the latest. 
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yea ROOM AND MANUFACTURING MILLING MACHINES. 


‘ 





‘a 
ym Separate Bro aching Operations 





IN ONE SETTING OF THE WORK 


HIS illustration shows a common-sense application of broaching to the more 
rapid production of war materiel. Two flat surfaces, 28” apart and at an angle 
to each other, must be machined on tank parts to close limits of accuracy. Both 
operations are completed in one setting of the work . . . an ordinary procedure in 
the production of small and compact parts but an innovation in machining anepe 
parts by the rapid broaching process. 


A recess approximately 1/," deep is broached in each end of the part, 
a heavy steel forging. Operating cycle: clamp part in fixture; broach 
one end; automatically swivel table; broach other end; automatically 
stop; remove part. The machine—a CINCINNATI No. 10-66 
Duplex Vertical Hydro-Broach. 


Much of the credit for the success of this operation goes to the exclusive 
CINCINNATI swivel table arrangement. 

When conventional machining methods bog down production, why not consider 
unconventional machines for increasing your war-time production ? 


broaching, look to CINCINNATI for recommendations. 


In surface 
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-SURFACE BROACHING MACHINES. 


CINCINNATI No. 
Vertical Hydro-Broach Machine. 
Complete description and speci- 
fications given in catalog M-534. 












5-42 Dupiex 


. DIE SINKING MACHINE 
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Why Automotive Manufacturers 


Prefer Balaneed Flow 
for Materials Control 


N PROPOSING the Balanced 
Flow plan to the War Pro- 
duction Board for the con- 

trol of materials in the manufac- 
ture of armament and munitions, leaders of the auto- 
motive industry were backed by more than 30 years’ 
experience in mass production. As the outstanding 
pre-war example of volume production, the automotive 
industry has depended upon the successful distribution 
of materials on a flow basis as the key to its success. 
Production has been scheduled on a progressive flow 
basis, with a minimum of inventories on hand, and 
with inventory turn over 18 to 24 times in a model 
year. 

The Balanced Flow plan as submitted to WPB was 
drawn up by Ernest C. Kanzler, WPB director general 
of operations and former chief of the Automotive 
Branch. He drew upon his own experience as a manu- 
facturing executive for Ford Motor Co., more than 20 
years’ close association with the automotive industry 
and his service as head of the Automotive Branch. 

Balanced, planned and controlled flow of materials 
is one of the vital requirements of mass production as 
practiced by the automotive industry. The industry 
developed the lean “float” of materials during the 
model changeover period. Material flow had to be 
closely controlled to production requirements at the 
end of the model run, if the manufacturer was not go- 
ing to take an economic beating. Balancing material 
needs at this point was necessary in starting output 
on a new model and the technique of material control 
was developed to a high degree. The chief difference 
in war production is that the model change is dictated 
by strategic considerations and improvement in the 
enemy’s weapons rather than by the calendar. 

The Steel Budget plan, previously prepared by the 
Iron and Steel Branch of WPB, calls for allocation of 
materials on a stockpile basis, with stockpiles replen- 
ished when needed. Each manufacturer goes to WPB 
to obtain a specific allotment of steel or other raw ma- 





It is believed, as this issue goes to press, that WPB’s new 
Material Distribution Plan, reportedly to be announced Nov. 2, 
will prove to be a compromise between the Steel Budget Plan 
and the Balanced Flow Plan. Presented here are the arguments 
advanced in favor of the latter plan which has been used by 
automotive manufacturers with remarkable effectiveness for 
more than 30 years.—Ed. 
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By E. L. Warner, Jr. 


terial, for which he receives a 
certification upon which he can 
draw the steel or material which 
he has been allocated. He must 
prove his needs before having his steel orders ap- 
proved. 

The Balanced Flow plan is a production scheduling 
system based on the fundamental of balancing avail- 
able material supply against the material require- 
ments of production schedules. Monthly production is 
scheduled in relation to the raw materials available, 
thus keeping work-in-process to a minimum. In this 
way it minimizes the possibility that guns or tanks 
may be left in a partially finished state due to lack of 
some part or sub-assembly for which materials are not 
available. 

A prerequisite of the Balanced Flow plan is that the 
government obtain accurate bills of material for each 
finished war product showing the amount of each ma- 
terial that goes into that particular product. Then the 
government must determine the amount of materials 
that will be available over a period of several months. 
Issuance of production schedules for which materials 
are not available results in confusion in manufactur- 
ing and unbalanced inventories. 

The government services and agencies must deter- 
mine what finished war products are needed and what 
can be produced with the materials available. Each 
war contractor must be notified the number of finished 
products to be produced in a specific month. Produc- 
tion schedules must be drawn up early enough to per- 
mit the obtaining of materials as needed for produc- 
tion. It is the job of the prime contractor to notify his 
subcontractors and suppliers of the month’s production 
schedule. Then the prime and subcontractors place 
material orders for the number of war products re- 
quired in the schedule. Orders in excess of needs would 
be regarded as violations of the material control sys- 
tem and would be dealt with by the government. Sub- 
contractors report the amount of material ordered to 
the prime contractor and he reports to the govern- 
ment. Thus the WPB has a pre-audit of material re- 
quirements before delivery and this can be checked 

(Turn to page 41, please) 
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As an example of mechanization consider this 
heavy duty monorail conveyor designed for the 
transportation of cores into and out of the ovens. 


program, it is of great interest to find that 


oo the vital role of aluminum in the war 
Delco-Remy Division, General Motors Corp., is 


operating an aluminum foundry supplying 
parts for airplane engines. Altogether, Delco- 
Remy is producing 205 different kinds of cast- 
ings ranging from the large crankcase to 
pieces weighing less than a pound. Judged by 
experts to be one of the most highly mechan- 


(Right) Perspective of main merry-go-round mold- 

ing conveyor, showing the drugs made up directly 

on the conveyor, the copes being fitted with the 
aid of traveling cranes. 


(Below) One of the post-type Shaw-Box boom 
crane units used in the assembly of cores for the 
drag. 
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ized foundries in the industry, mechanization has been 
tempered with judgment so as to achieve a maximum 
degree of flexibility. Consequently, the mass-produc- 
tion setup is geared for the economical routing of over 
205 different parts and accommodating seven different 
aluminum alloy specifications. 















(Right) Here is ‘a perspective of th: 
battery of nose-tilting, gas-fired fur 
naces in the melting department. Not 
the craneways and hoists for handlin 
the heavy loads, exhaust hoods an: 
ventilating fans—all designed to prv 
vide the maximum of worker comfor 
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By Joseph Geschelin 


The casting of aluminum parts that “fly” is an exact- 
ing procedure predicated upon a background of scien- 
tific research and close metallurgical control. This is 
not obvious to the casual observer save for the physica! 
evidence of an excellent metallurgical laboratory, fitted 
with X-ray equipment, a large spectrograph, and other 
essential facilities. Nevertheless, the very conception 
of the design and layout and operation of the foundry 
rests upon the following factors, considered to be of 
controlling importance in airplane quality aluminum 
castings: 

1. Control of surface finish 

Control of internal imperfections 

Precise control of physical properties 
1. Close control of dimensional tolerances 

How each of these exerts its influence upon foundry 
practice in this plant may be briefly sketched as fol- 
lows: 

1. Control of surface finish implies that practically 
all pinholes, grinding marks, sand cracks, fins, etc., 
must be removed. From one standpoint this means 
adequate cleaning room facilities; from another, it 
imposes on the molding department and sand control 
set-up the responsibility for eliminating such imper- 
fections in the course of foundry operations so as to 
reduce the burden on the finishing room. 





This is the Seventy-fifth 
in the series of monthly 


production features 











2. Control of internal imperfections embraces the 
elimination of shrinks, blow-holes, dross, and cracks. 
This is achieved by constant watch over every step of 
the foundry procedure and by vigilant work on the 
part of the research department. 

Precise control of physical properties involves the 
following factors: 
a. Exacting control of chemistry of the alloys 
hb. Close control of pouring temperature 
«. Improved gating and pouring procedures 
d. Constant checking of test bars 
e. Modern heat treating equipment and precise control 

4. Control of dimensional tolerances is concommitant 
with the lightness demanded of castings that “fly.” All 
major castings are produced in well designed metal 
fixtures, locating pads are filed and each one closely 


Aluminum Foundry 
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inspected. Many of the castings are water-tested. 

Considering the scope of these technical require- 
ments, it is amazing to find that the foundrymen in 
this plant are men who, generally speaking, had no 
previous training or experience in aluminum foundry 
operation, but were recruited from the payroll of the 
Belco-Remy machine shop departments. 

From the physical standpoint, this foundry typifies 
modernity. It is new and clean, with provisions for 
excellent daylight and artificial lighting. A compre- 
hensive ventilating and exhaust system, served by a 
suitable dust collector installation makes for a clean 
and dust-free place in which to work. The plant has 
its own facilities for making patterns and tools, pro- 
viding complete control of these important functions. 

The scope of the technical facilities of the foundry 
may be better visualized by touching on some of the 
exceptional highlights. Here, for example, is the proc- 
ess of the elimination of waste, drawing upon the most 
economical utilization of critical materials. All of the 
gates, risers, flash, scrap, etc., are suitably prepared 
and immediately re-used by re-melting in a battery 
of open-hearth furnaces. Important feature of this 
equipment is the installation of a continuous conveyor 
serving each furnace. The conveyor carries molds into 
which the metal is poured in the form of pigs. At the 
shake-out grates, they have developed a system of 
downdraft ventilation in which the air stream is forced 
downward, carrying dirt and dust into the pit below, 
















(Above) One of the massive steel fixtures em- 
ployed in the checking of finished castings before 
they are approved for shipment. 


(Right) This is the pouring station on the main 

merry-go-round molding conveyor line, with the 

exhaust hoods directly in the background. At the 

left foreground, is the prime control of the entire 

set-up—testing and adjustment of pouring ladle 
temperature. 
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thus maintaining an unusually clean working atmos- 
phere. 

The presence of iron wire in the aluminum castings 
is usually a troublesome problem. Here the castings 
are immersed in an acid bath which dissolves all of 
the iron without affecting the aluminum in any way. 
The condition of the nitric acid bath is checked con- 
stantly by the laboratory, dumped when the acid ap- 
proaches lack of effectiveness. 

Materials handling plays a major role in the foundry 
operation. Major molding and pouring operations are 
done on a merry-go-round floor conveyor. The core de- 
partment is traversed by a monorail conveyor carrying 
trays to accommodate the finished cores which are 
moved to the baking ovens. A Matthews system of 
gravity roller conveyors is employed for moving flask 
sections from the shake-out to the molding stations. 
Cranes traverse the molding lines for transporting the 
heavy flask sections. Core assemblies and small molds 
are handled by means of post-type boom cranes fitted 
with Shaw-Box hoists. 

In addition to the sand foundry operation, there is 
a permanent mold department in which many small 
castings are made. While the tonnage is relatively 
small at present, this department is considered to be 
a valuable adjunct to the foundry and is currently in 
the process of expansion. Another outstanding devel- 
opment now under way, experimentally, is the adoption 
of a unique method for producing large castings with 
plaster molds instead of sand molding. 
This project has been under way for a 
considerable length of time and is about 
ready to translate to practice. 

Coming to the details of foundry de- 
partments, let us consider, first, the melt- 
ing department. This contains a large 
number of nose-tilting, gas-fired furnaces 
with refractory crucibles to prevent con 
tamination of the virgin aluminum alloy. 
Each furnace produces about 300 Ib of 
metal per hour at pouring temperature 
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The molten metal is transferred 
from the furnace to the pouring 
ladle which is suspended from a 
monorai!. The operator then pushes 
the ladle into pouring position 
where the height of the ladle is con- 
trolled electrically by another oper- 
ator. 

A number of direct, gas-fired, 
open-hearth furnaces are used for 
refining and controlling the scrap 
metal. Each one is capable of melt- 
ing approximately two tons per 
hour. To insure close control of the 
chemistry of the pigs produced by 
this furnace, a sample from every 
batch of 5000 lb of metal is ana- 
lyzed by the laboratory. 

Melting temperatures are kept 
below 1500 F to avoid gas absorp- 
tion and general oxidation, pouring 
temperatures being kept as low as 
is consistent with the necessary 
fluidity for a given casting. Hold- 
ing molten metal for long periods 
at elevated temperatures is avoided 
since the gas absorption and gen- 
eral oxidation tend to lower its phy- 
sical properties. 

The only powder fluxing used is 
in the direct fired open-hearth fur- 
nace where a chloride-fluoride flux 
is used in refining the gates, risers, 
sprues and scrap castings. Chlorine 
gas is occasionally used in the pot 
furnaces as a flux. 

In molding, one of three types of 
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(Top) In foreground is part of a 

battery of Lindberg pit type elec- 

tric furnaces utilized for the solu- 

tion treatment of aluminum cast- 
ings. 


(Above) Copes are prepared on 

these big Osborn jolt squeeze, 

roll-over molding machines de- 
veloped for this installation. 


(Left) A shake-out station show- 
ing means for dumping molding 
sand through the grate to con- 
veyor belting below. At the left 
the cleaned flask sections are 
lifted onto the Matthews roller 
conveyor for transportation to the 
molding stations. 
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(Below) This American Wheelabrator 
is one of the special machines installed 
in the cleaning department where cast- 
ings are prepared by sand-blasting, or 
grit-blasting depending upon the nature 
of the finish specified by the customer. 


(Above) One of the benches in the polishing depart- 
ment where all castings are filed, burred, etc., with 
special Aro portable tools. 


machines—squeezer, jolt roll-over, or jolt squeeze roll- 
over—-is employed depending upon the size of the mold. 
Jolt. roll-over molding machines used both in the mold- 
ing and core departments are made by International; 
the special jolt squeeze roll-over machines for the copes 
are made by Osborn. 

The jolt roll-over and the jolt squeeze roll-over types 
are arranged in a straight line so that the copes can 
be placed on the drags as the drags pass the cope ma- 
chines on the conveyor. The squeezer machines are 
arranged for molding in the conventional floor style 
without conveyor. Molds are poured on the conveyor 
as they pass the melting station. 

Molding and pouring are done on large merry-go- 
round conveyors of several types made by Link-Belt. 


These constitute excellent examples of mass-production semblies being done with the aid of Budgit hoists or 
techniques, involve the scheduling of cores to the the post type 's-ton Shaw-Box boom cranes. Drags 
proper stations along the line, installation of core as- are made up directly on the conveyor while the copes 


are built up in the Osborn machines 
on an outer line. 

Important as a measure of qual- 
ity contro! is that instead of con- 
ventional sprue practice, they make 
up individual slotted dry sand down 
sprues containing a number of nar 
row slots. This provides a positive 
metering and timing of flow, als: 
serves to skim the dross. As a part 
of the control of the metal condi 
tion, each ladle is checked for tem 
perature with a thermocouple type 
pyrometer before pouring. Follow 
ing conventional practice, the molds 


In the core room—International jolt. 
roll-over molding machines are used in 
making the intricate dry sand cores. 
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move through a hooded exhaust 
section built over the conveyor to 
remove dust and fumes before the 
molds reach the shake-out. At the 
shake-out, the flask sections are 
cleaned, placed on a Matthews 
gravity roller conveyor which re- 
turns them to the molding sta- 
tions. 

As a vital element in quality 
control as well as in the reduction 
of work in the cleaning rooms, 
control of the molding sand is 
given special attention. The lab- 
oratory after considerable work 
has adopted a special type of semi-synthetic 
provide improved characteristics. 

One of the major activities of the foundry is found 
in the cleaning rooms where surface quality is main- 
tained by various means. 


sand to 


Here is a closed monorail 
conveyor line for the preparatory chipping, grinding, 
and snagging operations. Final touches of filing and 
polishing are made on benches, provided with Aro port- 
able tools of various kinds. Castings are cleaned by 
sand-blasting, shot-blasting, or grit-blasting, depend- 
ing upon the nature of the surface finish specified by 
the customer. Suitable equipment for this purpose, 
supplied by Sly and American Wheelabrator is found 
in the cleaning department. Quality control in the 
cleaning department is handled by inspectors who work 
on special benches fitted with fluorescent light sources 
to provide improved seeing conditions for this exacting 
task. 

All castings are given a special heat treatment de- 
pending upon the size of the casting and the require- 
ments in each instance. Large castings are heat 
treated to increase hardness, to increase tensile proper- 
ties, and to improve machinability. Some castings are 
‘imply given an aging treatment to increase surface 
hardness. The large major castings going into the 
engine structure are permanently identified as to heat 
‘reatment and a special serial number. 

The heat treating department consists of twenty-six 
Lindberg electric and gas pit type furnaces for solu- 
tion treatment and aging. All are of rectangular 
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(Left) The spectrographic laboratory. 


(Below) A view in Delco-Remy’s X-ray 
department, showing a typical group of 
airplane engine castings on which X-ray 
studies are made. 








shape and have air operated tops which swing back 
vertically for loading and unloading. All are of the 
re-circulated hot air design and are individually con- 
trolled by recording potentiometer type instruments. 
Parts to be heat treated are loaded in large rectangu- 
lar shaped baskets of welded steel construction. 
Quenching is done in boiling water in 15-ft deep 
tanks. This is important as it has been shown that 
the slowest possible quench with satisfactory physical 
properties holds residual stresses, not later removed 
by aging, to a minimum. Following heat treatment, 
each casting goes to final inspection for Brinell hard- 
ness and for dimensional checking in massive steel 
fixtures. 

Now a brief comment on the core department. Cores 
are made up in International jolt roll-over molding ma- 
chines or by blowing, depending upon the size and na- 
ture of the core. Each individual piece is carefully 
gaged before it is accepted. Some of the core assem- 
blies are exceedingly intricate and are composed of 
many pieces. One example of this is the core assembly 
for the cylinder head which is composed of 47 pieces. 
Such assemblies are made up in massive metal fixtures 
to assure perfection of size and alignment. 

Significant to the outside observer is the evidence 
of constant expansion of foundry facilities within a 
relatively short space of time. It is not surprising, 
therefore, to note that the foundry is really an integra- 
tion of a number of foundries under one roof. Thus 

(Turn to page 86, please) 
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cargo planes is due in part to the realization 

that through the use of this type, troops and 
equipment can be carried with dispatch and compara- 
tive safety to any fighting front. The Curtiss Com- 
mando, the C-46, developed from the CW-20 which the 
Army designated the C-55, is one of the mainstays of 
this new building program. This giant twinengine 
plane has a wing spread of 108 ft and weighs over 
50,000 Ib fully loaded. A picture of the CW-20 ap- 


T:: recent upsurge in the production of military 
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(Right) This close-up photograph shows the 

Curtiss Commando, the C-46, which is being 

produced for the Army Air Forces. Note the 

contrast in size between it and the Curtiss P-40 
pursuit in the background. 


(Left) Broken down 
into small sub-assem- 
blies for rapid produc- 
tion, the C-46 posseses 
unusual interchange- 
ability of parts. At the 
center, workers are as- 
sembling the floor 
which bears the weight 
of artillery and other 
heavy equipment. 


Curtiss 


peared on page 40 of the March 1 issue of AUTOMOTIVE 
AND AVIATION INDUSTRIES. 

According to Curtiss officials, the C-46 is “com- 
pletely lofted with fully coordinated templates.” Thus, 
many parts are completely interchangeable. A stand- 
ard wing panel, for example, will fit any plane; and 
since the ship can be broken down into 54 major as- 
sesmblies, line production and sub-contracting difficul- 
ties are greatly reduced. 

teplaceability of .parts has also been stressed. 




















(Above) A complete fuselage is lifted from the splicing 

fixture to be lowered on a movable dolly to facilitate 

further assembly. As shown here, the Commando’s fuse- 

lage is made up of sections formed on geometrically simple 
lines; assembly is consequently simplified. 


(Left) Curtiss mechanics check the tail unit of the 50,000- 
lb. Commando in pre-flight inspection. Note the contrast 
in size between the worker and the huge tail surface. 
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Giant Military Cargo Plane 






















Power plants, wing tips, wing panels, landing gear as- 
semblies, control surfaces, electrical equipment, hydrau- 
lic units, and all fuel and oil tanks, can be replaced with 
comparative ease. Some parts are not only easily replace- 
able but also interchangeable. A left elevator, for in- 
stance, can be fitted on the right side. For all of these 
repair operations, the Army Air Forces are being sup- 
plied with the necessary trucks, hoists, and other han- 
dling equipment. 

The C-46 is so designed that it can be converted in the 
field under service conditions from a cargo ship into 
either an ambulance or a troop transport. This conver- 
sion involves (1) the removal of the track installed in 
the fuselage for handling heavy cargo and (2) the instal- 
lation of either litter racks or rows of benches, depending 
on the proposed use of the plane. 





(Above) Some idea of the size of the 

Commando is shown here as a worker 

stands by the steerable tail wheel which 

operates in co-ordination with the rud- 

der. Both the landing gear and this tail 
wheel are fully retractable. 


(Left) As the Commando nears comple- 
tion, workers install radio equipment and 
seats for paratroopers. 
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Ryan Built 


Exhaust 


By Ernest A. Moore 





Factory Superintendent, Ryan Aero 
nautical Co San Diego, Calif. This 
article is) an abstract of it paper, 
“Flow Production As Applied To The 
Manufacturing = of Aircraft) Exhaust 
Collector Systems,’ which was pre 
sented by Mr. Moore at a recent met 
ing of the SAKE Southern California 

(Oval) Typical Ryan manifold in- Section 


corporating patented ball and 
socket joints for installation on a 
twin-row aircraft engine. 


(Right) After welding on all fit- 

tings, the manifold sections are 

trimmed in specially developed ma- 
chines. 







(Below) Assembling complete 
manifold on accurate production 
jig. 


ESIGN of aircraft engine manifolds has become 
more difficult, since often the manifold is the 
last part of an engine installation to be con- 
sidered, and it must then be placed where space is 
available. The design must be such that temperatures 
ranging from minus 50 F to 1600 F will have no harm- 
ful effects; that supercharger pressures will be main- 
tained, so at high altitudes the maximum horse power 
will be developed, and that heating units deriving their 
heat from the exhaust system and delivering it either 
to the air in the cabin or to the intake air of the carbu- 
retor system will not be unduly stressed. 

The manufacture of manifolds is a highly special- 
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Manifolds for Radial 


Airerait Engines 


ized undertaking and requires a large amount of 
equipment of a type not normally found in an aircraft- 
manufacturing plant. Therefore, the time appears to 
be approaching when aircraft manufacturers no longer 
will consider building their own manifolds. The fol- 
lowing is a brief description of the methods used in the 
manufacture of exhaust collectors and exhaust systems 
at the Ryan Aeronautical Co. 

Upon approval by the manifold-engineering division, 
the drawings are sent to the modeling shop, where they 
are carefully examined with a view to deciding on pro- 
duction methods. Seam lines are located, and the most 
economical methods from the standpoint of both ma- 
terial and production are worked out. As part of this 
work, a modeling board is made which represents the 
seam line. The molded ring is built up on this board 
by means of steel templates, which are made suffici- 
ently oversize to compensate for die shrinkage when 
the pattern is cast. Upon completion, a model which 
represents one-half of the collector is produced. A 
shell cast is taken from 
the model, and the other 
half is built up on this 
with clay. 

Then comes the con- 
struction of the final pat- 
tern and the casting of 
the die. Standard foun- 
dry methods are used 
for casting the dies, care 
being exercised to insure 
proper pouring tempera- 
ture, etc. The punch is 
poured directly into the 
die and the latter cleared 
to allow for the material 
thickness of the stamp- 
ings. While this punch 
is still in the form of 
molten metal, mounting 
bolts are cast into it to 
meet with the holes in 
the drop hammer head. 

The next operation is 
the stamping of the 
parts. The blanks are 
marked for cutting by 
the stencil method. This 
consists of a network of 
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templates fastened into a single sheet. This network 
of templates is carefully laid out to avoid waste of 
material and is of the same size as a standard sheet 
of stainless steel. This pattern is then placed on top of 
a stack of sheets and sprayed with a marking solu- 
tion. After the marking is completed the material is 
sent to the cutting machines. 

The drop hammer method is still almost universally 
used for manifold stamping. While the drop hammer 
ordinarily is not considered a production tool, if proper 
attention is given to die design, motion economy and 
mechanical handling, and to proper training of the 
operator, it lends itself very well to volume production. 

It will be well at this point to briefly discuss the 
material itself, more particularly with respect to 
changes made in the surface finish during the past 
six years. Prior to the time when aircraft manufac- 
turers began to use it in quantity for exhaust col- 
lectors, stainless steel was used chiefly for kitchen- 
ware, for dairy and food handling, and in the oil 






































(Above) Manifold half-section 
stampings are spotwelded together 
to form the tubes which lead from 
each of the engines exhaust ports. 


(Oval) Fabricating half - section 
stamping for manifold tail pipe on 
Ryan-designed drop-hammer. 


industry. A large proportion of this 
material was subsequently buffed and 
polished. The manufacturer, there- 
fore, called for a smooth-finish sheet, 
to minimize buffing and polishing 
operations. Unfortunately, the ex- 
treme smoothness generally shortened the stamping 
life of the metal, requiring undue annealing and ex- 
cessive scrap losses. Furthermore, it made stamping 
quite difficult, because the dies were unable to grasp 
the meta! firmly and the metal would not flow uni- 
formly. The material being received today has the 
surface slightly roughened by a finish-pickling opera- 
tion by the steel mills, and the ductility has been in- 
creased by a modification of the basic 18-8 formula. 
This material, moreover, will permit of greater work- 
hardening before thinning out and rupture occurs. 
Upon leaving the drop hammer, the stampings are 
loaded on a conveyor and sent through a degreasing 
unit. They are next passed through a nitric-acid tank, 
where any foreign metallic particles that may have 
been picked up from the dies in the stamping process 
or in any previous mechanical operation, are removed. 
This is very essential, since stainless steel possesses 
the property of galling readily. This surface-alloying 
sets up galvanic couples which quickly produce corro- 
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sion in the form ot bright-colored rust spots. Follow- 
ing removal from the nitric-acid tank, the stampings 
are rinsed in hot water and conveyed directly to the 
annealing furnace, where the parts are annealed at 
1950 deg F. The soaking time is usually quite short, 
from three to five minutes. No quench is required, 
since the material is thin enough to make air quench- 
ing effective. Upon cooling, the parts are placed on an 
acid-resisting basket conveyor which carries them 
through the pickling process. A two-stage operation 
possesses the further advantage that little or none of 
the base material is attacked by the acid. The pickling 
operation is completed by lowering the basket into a 
spray cabinet, where high-pressure jets thoroughly 
scrub off all remaining traces of scale. The parts now 
are placed on a conveyor belt, where they are inspected. 
This eliminates unnecessary stacking and piling, and 
permits a re-routing of rejected stampings, so they 
will not interfere with the continuous production line. 

As the parts are accepted, they are conveyed to the 
tacking department, where mating parts are fastened 


together with quick-acting clamps and spot-welded at 
the seam. A special technique is employed in the tack- 
ing operation, so as to allow for flash trimming to 
proper flange height, and to prevent any unnecessary 
defect when the welding is later completed. The flash 
is trimmed with a nibbler shear specially designed fon 
this operation. 

In the welding department the parts are welded 
along the tacked seam by the atomic-hydrogen-welding 
process. This process is comparatively new in the air 
craft industry and possesses several advantages over 
gas welding. Chief among these are the greater rap- 
idity of welding, a sufficiently ductile weld which wil 
permit of considerable forming, and complete absence 
of carbon pickup and of resultant hardening of th« 
weld metal, which is unavoidable with oxy-acetylen 
welding. Ryan Aeronautical Company has so modifie« 
this method as to permit the welding of stainless stee! 
parts without the use of a flux. 

One of the most important considerations in th: 
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welding of stainless steel is ductility of the deposited 
weld metal. After the seam welding has been com- 
pleted, the parts are furnace-annealed to prevent any 
possibility of failure in the critical area adjacent to 
the weld, as well as to modify the grain structure in 
the weld metal itself. 

After removal from the furnace, the parts are sand- 
blasted, marked by means of overpressed templates, 
trimmed, and prepared for assembly in the jig. All 
welding beyond this stage is by the electric-arc method, 
which, it should be noted, is a distinct improvement 
over the former methods of gas welding. 

In a manifold of the universal-joint type, where the 
unit sections are quite large, the limits imposed are 
very close, and special jigs are required which allow 
for distortion following welding. The parts must be 
held in the jig rigidly, yet they must be able to move 
without undue stress being imposed on the welds. 

These jigs are so designed that they will allow the 
shrinkage that cccurs in welding to draw or warp the 
parts into their correct position. The main body of 
the manifold ring, therefore, is fitted into special 
brackets which, while permitting the required degree 
of movement, still control the direction of such move- 
ment. Supplementary welding jigs incorporate the 
same feature. 

The problem—and it is a large problem—of con- 
trolling distortion during welding was solved by the 
process of trial and error, and it is now possible to 
arrive at the required allowances between the jigs used 
for assembly and the jigs used for final checking. After 
assembly in the assembly jig and before checking on 
the inspection jigs, the entire unit is sandblasted. 
After inspection and before shipping, the completed 
manifold is “passivated” to increase the corrosion re- 
sistance of the metal. This “passivation” treatment 
consists in immersing the parts in hot nitric acid, 


Production jig setup for checking 
final alignment of manifolds. 


whereby an adherent and imper- 
vious oxide film is developed on 
the surface of the metal. 

A great many difficulties were 
experienced in changing from 
the job-shop method to “Flow 
Production” methods. This was 
due to the fact that the earlier 
system depended to a large ex- 
tent upon the individual initia- 
tive of the department head. At 
present the parts are carefully 
engineered for production, and 
the tools are so planned that 
when the drawings are released 
to the loft for the master lay- 
out, the clamps, hanger parts, 
blanking dies for doublers and all the standard acces- 
sories, can be made ready for the jig assembly. In the 
tooling department, the jigs are made in sections or 
sub-assemblies, to permit the men, when the jigs reach 
production, to work around them with ease and con- 
venience. More jigs are made of the difficult sections, 
in order that the sections that require more man hours 
to complete, may be produced as rapidly as the sec- 
tions that are not so complicated. It is thus relatively 
easy to distribute the man hours available so as to 
maintain a steady flow of parts. 

The problem of co-ordination is solved by using the 
master template to lay out all of the jigs. While the 
jigs are in their initial stages of construction, the 
, (Turn to page 72, please) 








Socket connections for ball and 

socket installation on Ryan mant- 

fold is pneumatically hammered in 
special sizing machine. 
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Variety of broken drills, i 
reamers and plugs removed 
by new method from engine 
parts and machine tool fix- 
tures at Pratt & Whitney 

plant. 
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New Method for 
Removal of Broken Tools| t 














NE of the most perplexing problems in modern to indicate a real possibility in this method if proper . 
O manufacturing—the removal of broken drills, technique could be developed. WIT 
reamers, and plug gages from drilled -holes— In observing the action of a-c and d-c welding equip- 
has been solved at the Pratt & Whitney Aircraft Di- ment, it appeared that less are flashing occurred with 
vision of United Aircraft Corp. by develesine a method an a-c welder than with the d-c welder. This factor 
of making an electric arc butt-weld between a stain- 


less steel welding rod and the broken part, and then 
extracting the broken part by tapping upward on a 
lathe dog or clamp on the welding rod. This has re- 
placed the methods formerly used of trying to drive 
or break out the broken part, piece by piece, with a 
prick punch and hammer. Those methods were seldom 
successful and frequently resulted in burred surfaces 
or other forms of distortion and eventual scrapping of 
the part. 

Under the new method of removal, not only are more 
parts being saved from the scrap pile but the time 
required for the salvage operation is being constantly 
reduced. The scope of the work at Pratt & Whitney 
Aircraft covers all sections of engine crankcases, 
crankshafts, propeller shafts, various small parts, 
tools, jigs and fixtures. It is believed that the method 
also can be used successfully by other manufacturers. 

Through the co-operation of Presto Battery Service 
and Industrial Welding Co., both of Hartford, Conn., 
tests with a-c and d-c equipment were held in order 
to observe the action of welding equipment in the field 
and to determine the most practicable type available. 

A magnesium test block containing an assortment 
of drilled holes of varying depths into which plugs of 
steel were driven, was used in the demonstrations to 
determine whether butt welds of sufficient tensile 
strength could be made to withstand the force neces- 


sary to extract the steel plugs. The percentage of 


A ‘ ; j Fig. 1—Operator is preparing hole for extrac- 
success in extraction from this test block was sufficient tion of a broken drill. 
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Pig. 4— Layout of ex- 
traction apparatus. 
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Heary JF. 
Burnett 


and 


Charles E. 
Hansling 


from Drilled Holes 


W WORK WILL BE DOE 
VITHOUT SALVAGE ORDER 
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Fig. 3—Setup for removing broken pilot. 


was important in that at Pratt & Whitney Air- 
craft most of the work involves magnesium or 
aluminum castings or forgings, and therefore 
a . | a ; it is advisable to avoid excessive heating or 
pacts ave weed te em. a. a splashing of hot metal in order to positively 
ract the broken drill. g OF © preserve the heat treatment of these metals in 
inset) Pe welding the area of broken drills, and the quality of 
ween finished surfaces. 
A Westinghouse a-c flex arc welder, consist- 
ing of a 20 to 250 ampere flex arc welder 220v, 
single phase, 60 cycle a-c, on the primary, a 
welding mask, cables, a welding clamp and 
(Turn to page 88, please) 
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Now Making 


ASS production of Sperry gyro 
horizon and directional indi- 


cators is now in full swing in 
Detroit at the Ternstedt plant of the 
General Motors Fisher Body Division 
months ahead of schedule, a quantity of 
them already having been flight tested 
successfully and consigned to planes for 
the war zones. Production of these deli- 
cate aircraft instruments is believed to 
be the first time a job of this nature has 
been undertaken by an automotive com- 
pany. Fisher plants also are producing 
other war implements such as 30-ton 
tanks, bomber sections and huge anti- 





























(Above) This machine simulates the roll, pitch and 
yaw of an airplane and all instruments must perform 
flawlessly while it revolves. 


(Right) Without being removed from the fixture, a 
part gets drilling, reaming and tapping operations at 
one of these six-spindle machines. 





(Above) Each worker calibrates a 
bank of four instruments at one 
time. 


(Circle) Each rotor is put through a strobo- 
metric weight inspection. They are balanced 
to an accuracy of .00001 oz.-in. 
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Airerait Tnastruments 


aircraft guns in their “all-out-for-war’” efforts. 

Manufacture of such instruments requires precision 
machining at extremely close tolerances, perfect pol- 
ishing of tiny moving parts, utmost cleanliness in all 
mechanism, and adjustments which demand perfect 
balance. One tiny assembly in the instruments contains 
five tiny ball bearings, each of which weighs only 
15/100,000ths of an ounce, and 3000 of them would 
fit easily into an ordinary thimble. One piece of lint 
or dust invisible to the naked eye can destroy the per- 
fect function of these instruments and as a result, 
production must be in filtered-air rooms, and employes 
must wear special lint-free garments. 

The instruments were developed by the Sperry Corp., 
but under the Government’s greatly expand- 
ed warplane production program, Sperry 
manufacturing facilities were not adequate 
to meet the increased demand, so the Fisher 
Body Ternstedt Division was asked to co- 
operate in building of the gyro horizon and 
directional indicators. 

When the job was undertaken, Ternstedt 
had only limited floor space available. No 
work had ever been done there before that 
remotely approached the precision work 
necessary for this job. It was assigned to a 
section of a plant formerly devoted to body 
hardware, and before work could be started 
it was necessary to install hospital, plumbing, 
air conditioning, office and laboratory facili- 
ties as well as all production equipment. 

A picked crew of men was sent to the 
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Sperry plant while physical preparations were made. 
At the same time the company had to muster super- 
vision and employes, and extensive training in this 
type of work was required for every employe. Not a 
single piece of machine equipment, nor tools, gages, 
or precision instruments were on hand within the or- 
ganization, all of them already having been delegated 
to other armament tasks. Some were procured with the 
assistance of the Sperry Corp. while others Ternstedt 
had to make or else find another way to do the job with 
the facilities at hand. Sperry drawings were used to 
build the fixtures. The first instruments were de- 


livered to the Army in less than six months. 
(Turn to page 82, please) 
























(Above) Instruments 

are tested in this cold 

chamber at minus 
Si Ff. 


(Left) Conveyor belts 
are used for the as- 
sembly of Army gyro 
horizen and direction- 
al indicators at the 
Ternstedt plaat. 
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Inereased War Production— 
Metals 


Living up to its past traditions, the Exposition in 
the Cleveland Public Auditorium, was a colorful affair 
boasting some 250 exhibits devoted almost exclusively 
to the immediate application of science and art and 


URING the week of Oct. 12 to 16, Cleveland was 
ge host to the 24th Annual Meeting of the Ameri- 
can Society for Metals, combined with the Na- 
and Exposition, 
annual meetings of cooperating organizations—Ameri- 
can Welding Society, The Wire Association, and the 


tional Metal Congress 


AIMME. 


Theme of this year’s Congress—increased produc- 
tion of war products—was expressed in the exhibits, 
the technical sessions, and a series of 23 off-the-record 
discussion meetings staged by the ASM in cooperation 


with the War Production Board. 
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S.A.E. 4340 Steel (Modified) (Second 
Heat)—Depth of Cut 0.050 Inch, Feed 
0.0127 Inch. 
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S.A.E. 4145 Steel—Depth of Cut 0.050 
Inch, Feed 0.0127 Inch. 
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including 
industry to the 


to exhibits that 


problems of war production. It cov- 


ered so broad a scope as to defy even brief mention of 
individual booths. 
men who visited the show had to confine their efforts 


As a matter of fact, the technical 


more nearly touched upon their own 


specific problems. 
The following is intended as a brief report to our 


readers on a sampling of the activity, with apologies 


Machineability Tests 


From the 


SERIES of turning tool-life tests 
on S.A.E. X4345, 4645, 4145, 3145, 
5145, and G.M.C. X3045A steels in the 
quenched and tempered condition to 
establish the correlation of machin- 
ability with the hardness of alloy 
steels, the sensitivity of machinability 
to hardness, particularly in the high 
hardness range, and the relative ma- 
chinability ratings of the six types of 
alloy steels. 
A toolroom lathe with a 14-inch swing 
and 24 inches between centers, was 
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paper of O. W. Boston and L. V. Colwell 


used, fitted with a Reeves variable speed 
drive providing speeds infinitely vari- 
able between 17 and 1200 revolutions 
per minute. An extra set of special 
feed gears permitted a selection of 
feeds ranging from 0.125 inch to 0.0016 
inch per revolution. Tool bits %% inch 
by 3 inch long, of the 18-4-2 type of 
high speed steel were used. They had 
the following shape: 

Back rake, 8 degrees, side rake, 14 
degrees, front relief angle, 6 degrees, 
side relief angle, 6 degrees, end cutting- 
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Theme of National 
Congress 


for the limitations of time and space which would be 
required if so gigantic an event were to be suitably 
recorded. 

To touch upon a few of the highspots, consider first 
the field of the special metal cutting tools. Examples 
of latest developments in this field were shown by a 
number of companies including such familiar names 
as Carboloy, Vascoloy-Ramet, McKenna Metals, Firth- 
Stirling. Closely allied with the metal cutting prob- 
lem were the organizations concerned with cutting 
fluids and metal cleaning materials and equipment such 
as E. F. Houghton, D. A. Stuart, Oakite, Detroit Rex, 


on Six Alloy Steels 


Presented at the National Metal Congress 


By Joseph Geschelin 


Tide Water Associated Oil Co., Gulf, Standard Oil Co. 
of Ohio, J. B. Ford. 

Non-destructive methods of inspection of metals, 
fabricated structures, and welds, were exhibited by 
Magnaflux Corp., General Electric X-Ray, Westing- 
house X-Ray, Picker X-Ray, while du Pont featured 
X-Ray film and electroplating techniques and ma- 
terials. 

A large number of organizations contributed ex- 
hibits and literature on heat treating. Prominent in 
this group were the Electric Furnace Co., Surface 

(Turn to page 76, please) 
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The 


welding process that uses the heat generated 

by the passage of a heavy electric current 
between the workpiece and a bare welding electrode. 
It differs from other electric welding methods, how- 
ever, in many respects and should not be confused with 
those processes generally classified as hand arc weld- 
ing and automatic are welding. 

One of the outstanding characteristics of “Union- 
melt” welding is its automatic operation. It also pro- 
vides the fastest metal deposition rate of any similarly 
applicable welding process. Furthermore, the method 
makes possible the welding in one pass of metals of 
thicknesses that require several passes by other weld- 
ing methods. For instance, butt welds are commonly 
made in one or two passes in any thickness of steel 
from 16 gage to 3 in., and at speeds ranging from 3 to 
80 in. per minute. Steel up to 21% in. in thickness is 
often welded in a single pass. 

The process is used for making butt welds, fillet 
welds, and plug welds; and 
weld quality is uniformly 
high. A wide variety of 
steels, including low-carbon 
and medium-carbon steels, 
and many of the well known 
alloy steels with special prop- 
erties of heat resistance, cor- 
rosion resistance, and high 
strength, have been success- 
fully welded by this method. 
The process is already being 
widely used in many metal 
fabricating fields, and for 
such types of work as the 


| sames welding is an automatic electric 


“UNIONMELT" FEED TUBE WELDING ROD 






Unionmelt 


Weldin 


building-up of worn surfaces and the repair of steel 
castings. 


Description of the Process 

In “Unionmelt” welding there is no visible evidence 
of the passage of current between the welding rod and 
workpiece. The welding rod is not in actual contact 
with the work, but the current is carried across the 
gap through a special granulated material known as 
“Unionmelt.” This material, which gives the process 
its name, is automatically laid down along the seam 
to be welded and completely surrounds the end of the 
welding rod at all times during the welding operation. 
The entire welding action takes place beneath this ma- 
terial without an open visible arc and without sparks, 
spatter, smoke, or flash. The upper visible portion of 





\ 2 jf MOVABLE MELT- RETAINING PLATES (Above) The type U head and 
\ “a rod reel form a complete welding 
\ / FINISHED WELD SURFACE unit when integrally mounted on 
i a standard Oxweld  cutting-ma- 
Pa SOLIDIFIED FUSED MELT _ chine carriage having variable 
GRANULATED | A y ———— speed control. 
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(Left) This sketch shows how a 
“Unionmelt” butt weld is made. 
PLATE METAL 


WELD METAL 
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small and narrow welding vee can be used, 
requiring corresponding small addition of 
welding rod. As a rule, when this method 
yy q@. qe qe %® % of welding is used, nearly two volumes of 
base metal are fused for each volume of 

welding rod added. 


Quality of Welds 

“Unionmelt” welds, made under the pro- 
tective layers of “Unionmelt” material, 
washed by intimate contact with the over- 
laying molten layer, and allowed to solidify 
while still protected, can be expected to 
have superior quality. The welds have un- 
usual strength, ductility, shock resistance, 
uniformity, density, and corrosion resis- 
tance. Physical properties are as good as, 
and often better than, those of the base 
metal. 


*“Unionmelt” Equipment 


For welding by the ““Unionmelt” method 

a specially designed unit or welding head 

is required. This head performs a three- 

fold function: it progressively deposits 
ma | 4 m ’”? an s . 

These etched cross sections show one-pass ““Union- : “er ms granules along the wading 

melt” butt welds in ‘'4-in, %-inch, ‘2-inch, 1-inch vane it automatically feeds welding rod 

and 1\%-inch steel plate with suitable backing to in- into the welding zone; and it transmits the 

sure complete penetration. The dotted lines indicate electric current to the welding rod. The 
the original plate edges. ry : ia aa 

granulated material is ordinarily supplied 

from a hopper either mounted directly on 


| the head or connected to the head by tub- 
the layer of granulated “‘Unionmelt” is not melted but ing. The bare welding rod is fed into the head in 


remains unchanged in appearance and properties and straight lengths or from a coil of rod mounted on a 
can be re-used. Only the lower portion of the layer 
melts and floats as a liquid 
blanket over the molten weld 
metal protecting it from the 
atmosphere and absorbing 
impurities. 

Because of the good heat 
resisting properties of the 
molten and granulated layers 
of material, the intense heat 
is concentrated in a relative- 
ly small welding zone mak- 
ing possible high welding 
speeds—often as high as 20 
times the speed of other 
welding methods. Unusually 
deep fusion into the base 
metal is obtained with the 
concentrated intense heat 
and consequently a relatively 








(Turn to page 84, please) 








The Type S “Unionmelt” welding 

head is small and: readily port- 

able. It can be mounted on any 
suitable carriage or support. 
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HE barrels of the injection pump are a light push 

t fit in their housings and are held frictionally 
therein by a light spring ring of channel section, 
located approximately at the middle of their length. 
During assembly they can be turned around their 
axes to bring their ports into the correct angular 
position, by means of a pin wrench whose pins engage 
in drill holes in the top face of the barrel. Once 
properly adjusted, the barrel is fixed in position by 
means of a sleeve nut, which also holds the delivery 
valve in place. There are two oppositely-located ports 
in the barrel, an inlet port and a spill port, at slightly 
different levels. Injection ceases when the large land 
on the plunger uncovers the spill port and allows the 
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The open nozzle type fuel injec- 
tion valve. It is positioned at 
an angle between the ports at 
the rear of the cylinder head. 


fuel remaining in the barrel to return to the annular 
space forming the suction chamber. It will be seen 
that both the upper and the lower edge of the land on 
the plunger are helical, so that both the beginning and 
the end of injection vary simultaneously, an earlier 
cut-off being accompanied by a later start of injection. 
With a gasoline engine, of course, injection is effected 


he 


Part Two 


Part One appeared in the Octo- 
ber 15. 1942. issue of AUTOMO- 
TIVE and AVIATION INDUSTRIES. 


tainer which encloses a floating, self-aligning pad or 
block against which the head of the tappet bears. 
Owing to the form of the cam lobes, whose generatrices 
are not parallel with each other, the tappet roller is 
profiled or cone-shaped. With a conical roller there 
naturally is some side thrust, and this is provided for 
by forming the bronze bushing of the roller with 
flange on which the thrust is taken. A radial oil 
groove is cut in each side of this flange. 

The cam plate is telescoped and riveted to a flange 
on the splined drive shaft and has a bearing on the 
bronze bushing pressed in place on the reduced end of 
the tappet-housing half of the pump body. A large- 
diameter ball thrust bearing is formed between the 
cam plate and the mounting flange of the injection 
pump, both of which have races or grooves for the balls 
turned in them. In the mounting flange there is also 
an oil seal for the drive shaft. 

Rotation of the tappets around their axis, and con 
sequent misalignment of the rollers with the cam 
lobes, is prevented by providing the former with a 
segmental extension whose ground edges bear against 
a split ring carried by the pump body concentric with 
the cam plate. Oil from the engine lubrication system 
is supplied to the injection-pump mechanism through 
drill holes in the mounting flange and the pump body 


comparatively early during the 
compression stroke, and injection 
timing is not nearly as critical as 
in a Diesel engine. From the cuta- 
way view of the pump barrel it will 
be seen that an oil grove is cut in 
its bore at about the middle of its initiate 
length, to which fuel oil is admitted ROCKER BOXES SPRING LOADED . 
through holes drilled in the barrel. pean 

This is done with a view to ensur- 
ing effective lubrication of the 
plunger. The control shaft, which 


RETURN TO 


FEED FROM 
TANK TANK 


DRAIN 
FROM_ REDUCT 


TANK 
niles - : : GEAR CASING . 
carries the pinion meshing with one ; ontes tue 


of the sleeve pinions for the control or BLOWER CASINO 
of the injection quantity, is oper- CRANKS == 
ated automatically from the cen- 
tral control unit. Part of the width 
of the pinion on the control shaft is 
cut away to make room for a stop 
pin which limits the angular motion ‘ RELIES URE . 
of the pinion, and, therefore, the f — 
maximum amount of fuel which can aves 
be injected. 

At its lower end the pump plung- 
er carries a cup-shaped spring re- 


y Li 
FOUR SELF-SEALING 4755/5, 
COUPLINGS TO ENABLE 
SELF THE SYSTEM TO BE 
CLEANING WARMED UP WITH 
FILTER HOT OIL 


TEMPERATURE 





To 
TEMPERATURE ENGINE 
BULB 


Schematic arrangement of high-pressure lubrication system. Two pres- 
sure pumps, A and B, and four scavenge pumps, C, D, E and F, are 
employed. 
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The injector nozzles are of the open type and are 
provided with a core, on the inner end of which a 
three-lead worm thread is cut to give a swirling 
motion to the fuel as it emerges from the nozzle. A pin 
or pintle extends through the nozzle orifice, and is pro- 
vided with a conical head of only 0.008 in. diameter. 
The core is held in position in the nozzle by means of 
a flange on its outer end, which is clamped between a 
shoulder in the nozzle bore and the thimble-shaped 
housing for the ball-type check valve. Pressure is 
exerted on this housing by screwing home the threaded 
fuel connector at the outer end of the injector. A 
washer between the flange on the core and the shoulder 
in the nozzle serves as a means of adjusting the dis- 
tance the pintle head protrudes from the nozzle orifice. 
Inside the connector is located a 
tiny fuel filter, consisting of a 
cylindrical metal plug which has 
a helical groove 0.004 in. deep 
cut in its outer surface. Fuel 
enters the filter through two dia- 
metrically-opposite longitudinal 
groves which extend from the 
outer to near the inner end of 
the plug, and then passes 
through the shallow helical 
grooves to two. other, inter- 
mediate grooves which extend 
from near the outer to the inner 
end of the plug. From these 
latter the fuel passes through 
the ball check valve and through 
drill holes into the hollow stem 
of the spring-loaded valve plunger, which latter is con- 
centric with the axially-drilled core of the nozzle. 
From the bottom of the axial hole in the nozzle the fuel 
passes through three radial holes into the three helical 
tooth spaces of the worm. The core is a close fit in the 
nozzle and is provided with an internal thread to take 
a withdrawing tool. Injection nozzles are screwed into 
bronze bushings in the cylinder head at the rear side 
between the two ports. 

Secured to the rear of the pump is a pendulum-type 
of de-aerator consisting of a housing adapted to swing 
around a hollow shaft through which the separated air 
escapes. Air trapped in the centrifugal de-aerator, 
together with a certain amount of fuel, is delivered 
into the pendulum de-aerator, and after a further 
separating treatment in this device the fuel returns 
through the fire-bulkhead filter cock to the suction 
line of the fuel transfer pump. Air separated in the 
pendulum de-aerator, together with what little fuel it 
may contain, is returned to the fuel tank. On the 
upper part of the pendulum of the separator there is a 
sliding cork float which controls ports in a tubular 
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Diagrammatic section showing direc- 
tion of flow through the multi-tube, 
nose-mounted oil coolers. 


BMW SOLA Aireratt Engine 


member of the pendulum. Whenever the fuel level in 
the de-aerator chamber reaches a certain level, the float 
closes ports in the tubular member and prevents the 
escape of fuel. This de-aerator evidently is equally 
effective regardless of the attitude of the plane. 

To permit quick dumping of the fuel supply in an 
emergency, or rapid transfer of fuel from the reserve 
to the service tank, a compressed air connection is 
provided on the auxiliary-gear casing, by which means 
compressed air from the blower can be admitted to 
the tank or tanks to be emptied. 

Readings of the fuel pressure can be made on a 
pressure gage, for which a connection is provided on 
the transfer pump. The transfer pressure can be 
adjusted by means of a regulator valve working on the 
by-pass principle, excess fuel be- 
ing returned to the suction side 
of the transfer pump. The ad- 
justment is made by a slotted 
screw which when turned right- 
handedly increases the pressure, 
and vice versa. The engine- 
driven fuel pump is_ provided 
with a by-pass valve on each suc- 
tion side, to permit of the use of 
the hand pump to de-aerate the 
line and compress the fuel for 
starting the engine. 

Lubrication of the engine is 
by high-pressure dry-sump sys- 
tem. As shown in the schematic 
diagram herewith, two pressure 
pumps, A and B, draw oil from 
the tank. Pump A puts the oil under a pressure of 
180 psi and forces it through the two oil coolers in the 
nose of the cowling, the two coolers being connected in 
series. The pressure is regulated by the conventional 
relief valve, which places the delivery side of the pump 
in communication with the suction side as soon as the 
pressure rises above that for which the valve is set. 
From.the coolers the oil returns to the common inlet 
pipe of the two pumps. Pump B forces oil through an 
edge-type self-cleaning filter, the cleaning element of 
which is driven from the pump shaft at a reduction 
ratio of 1040 to 1. Connected across the inlets to the 
two pressure pumps and the filter is a temperature- 
sensitive relief valve which, after the system has 
reached its normal working temperature, maintains 
the oil in the main distributing gallery at a pressure 
of 125 psi. As long as the engine is comparatively 
cold, the relief valve is more highly loaded, and oil 
can be supplied to the engine bearings at higher pres- 
sure, up to 220 psi. A check valve in the oil line be- 
hind the self-cleaning filter prevents oil from draining 
out of the engine when the latter is shut down. 
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ENGINE 
MOUNTING 


Diagram showing the air-flow in the cowling. The 
sliding gill rings are each operated by an electric 
jack, 


Oil draining from the blower and the oil separator 
collects in the oil sump, which is scavenged by pump 
C. The oil separator, which is secured to the side of 
the tubular mounting ring, consists of a cylindrical 
chamber into which oil vapors from the crankcase and 
oil tank are discharged through a tube extending into 
it axially. The air there is separated from the oil by 
means of a stack of perforated metal plates which trap 
the oil and allow the air to escape to the atmosphere. 

The system comprises no less than four scavenging 
pumps. Pump D scavenges the valve-rocker housings; 
pump E, the reduction-gear housing, and pump F, the 
forward gear housing. All four scavenging pumps 
return oil to the tank through a common pipe. 

An interesting feature of the powerplant is the oil 
cooler, which consists of two segmental units lodged 
between a conical sheet-metal extension of the fan 
shroud and the nose of the cowling. As shown by one 
of the sketches, air drawn in by the fan enters the 
space between the sheet-metal cone and the cowling 
at the rear, flows forward through the coolers, and is 
discharged through the slot between the nose ring and 
the cowling. Each half of the cooler consists of 60 
finned light-metal tubes of 0.295 in. inside diameter, 
which are arranged in 12 staggered rows of five tubes 
each. The tubes are approximately 43 in. long and are 
detachably secured into the tube plates, also of light 
alloy, to which the cover plates are bolted. Oil enters 
the cooler at one of the cover plates, passes through 
two rows of tubes in parallel to the opposite cover 
plate, returns through the next two rows, then passes 
back and forth twice more through the remaining 
tubes, and finally leaves through the same cover plate 





Four of these quickly 
detachable, spherically- 
slatted joints are em- 
ployed to attach the 
welded tubular steel en- 
gine mounting  struc- 
ture to the wing front. 


through which it entered, as shown by one of the 
sketches. 

Another drawing illustrates the detachable connec- 
tion between the finned tubes and the tube plate. The 
end of the tube, which is smooth on the outside, enters 
a hole in the tube plate which is machined to a taper 
ever about one-half its length and screw-threaded 
over the other half. A tapered packing ring of soft 
aluminum is passed over the end of the tube and 
forced into intimate contact with the tapered bore by a 
threaded bushing screwed into the hole from the outer 
end. To prevent scoring of the soft aluminum ring, 
a steel washer is inserted between it and the threaded 
bushing. In the design of the oil cooler, the same as in 
that of other units, the evident aim has been to make 
it as compact as possible, and the tubes of the cooler 
are very closely spaced. Their diameter over the fins 
is 0.67 in. and they are spaced 0.73 in. in the rows, 
which latter are only 0.63 in. apart. 

To facilitate mounting and dismounting of the en- 
gine, the connections to the oil gages of both the pres- 
sure and scavenging systems are arranged on a junc- 
tion ring secured to the engine mounting ring, so that 
they are permanently secured to the air frame. The 


Oil cooler tubes are 

secured by a tapered 

bushing and a screw- 
ed ferrule. 











cooler is filled and blown off by pumping hot oil 
through it, or, if necessary, oil diluted with fuel. 

The reduction gear is of the planetary type, with six 
planetary pinions. The ring gear of the planetary 
assembly is driven from the crankshaft through a 
gear-type coupling; the sun pinion is fixed, and the 
planetary carrier, which is the driven member and has 
the propeller shaft secured to it, rotates in the same 
direction as the crankshaft, at reduced speed. In some 
installations the propeller turns in the opposite direc- 
tion to the crankshaft. In that case the sun pinion is 
made the driving member, the planetary pinions turn 
on studs fixed in space, and the ring gear has the 
propeller secured to it. 

At its rear end the propeller shaft is supported in a 
lead-bronze bushing in the hollow crankshaft, while at 
the forward end of the reduction-gear housing it is 
supported by a large ball bearing which also takes the 
propeller thrust. From the descriptions it is not quite 
clear whether this is a deep-groove or an angular- 
contact ball bearing. One of the internal gears of the 
pitch-changing mechanism is keyed to the propeller 
shaft, while the other internal gear and the blade- 
operating gear are loose on that shaft. Where the 
shaft leaves the gear case, the bearing is sealed by a 
junk ring with two spring packing rings inside the 
pitch-changing sleeve. There are oil-return grooves 
on the outside of the sleeve. The front end of the 
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sleeve is splined to receive the VDM variable-pitch 
propeller, and threaded for the propeller-hub retaining 
nut. 

Also located within the forward gear case are the 
pitch-changing mechanism and the drive for the cool- 
ing fan, which latter is taken from the propeller-shaft 
gear through a pair of intermediate gears connected 
by a flexible shaft, to the fan driving gear. The cool- 
ing fan, which turns at 3.2 times crankshaft speed, is 
supported in two roller bearings in the front cover of 
the gear case. An oil groove with drain hole to the 
gear case is provided in the outer end of the bearing 


sembly. The tubular structure is connected to fittings 
on the front spar of the airplane wing by means of 
spherically-seated connectors, of which a sketch is 
shown herewith. A large slotted nut serves to draw 
the parts of the connector together, and is locked by 
means of a spring-loaded pin. At the front the tubes 
of the mounting structure are secured to a tubular- 
steel ring by means of four rubber-bushed bolts. This 
ring is fastened to the channel-section, light-alloy 
mounting ring back of the blower casing by ten rub- 
ber mounting blocks. Four of these blocks are at the 





hub. 


top, four at the bottom and one on each side. 


The engine is elastically mounted on the airframe 


by means of a tubular-steel mounting structure which 
is clearly shown in the cutaway view of the engine as- 


This concludes the description of the BMW 801A 
begun in the Oct. 15 issue. 


Why Automotive Manufacturers Prefer Balanced Flow 


easily with the material available. 

The complete supply of materials 
available should not be fully absorbed 
in production schedules for any given 
period. Instead, a cushion of 3 to 5 per 
cent to take care of contingencies should 
be set aside by the government. This 
would leave material available for 
emergency requirements, upward ad- 
justments in original production sched- 
ules due to changing strategic require- 
ments, new devices and adjustments 
which might be necessary during any 
transition from the present material 
control procedure to the Balanced Flow 
plan. 

The Balanced Flow plan takes away 


the incentive from a manufacturer of 
ordering more materials than are 
needed to complete his schedule. His 


inventories are limited and so are his 
total output unless he can make more 
efficient use of the materials he is al- 
lotted. It has been suggested that com- 
panies be awarded Army-Navy produc- 
tion “E’s” for the most efficient use of 
the materials available, not for total 
quantity produced, which has resulted 
in a wild scramble for materials under 
the priorities system now in force. The 
Balanced Flow plan also is regarded as 
more flexible in permitting the curtail- 
ment of some war product and increas- 
ing the schedule of another product, 
with a consequent shift in material or- 
dered. Necessary production changes, 
improvements or new products can be 


put into effect more promptly with 
changing strategic requirements. 
The Steel Budget plan involves a 


multitude of paper work before the ma- 
terial certifications are obtajned. The 
manufacturer must justify his material 
requirements before he can place the 
orders to get his allocations. One auto- 
motive company estimated that it would 
have to process two million pieces of 
paper for one year’s war production. 
Under the Balanced Flow plan, the 
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(Continued from page 17) 


manufacturer justifies his material or- 
ders while production is under way. 
However, the success of this plan de- 
pends upon the proper scheduling of 
production. There is no additional 
burden on the small company, which 
must get its allocation of material as 
a subcontractor from the prime con- 
tractor under the Steel Budget plan. 
The latter means more record keeping 
and red tape. 

The Balanced Flow plan was inspired 
when the priorities plan of material 
control broke down in recent months. 
The priorities plan was satisfactory as 
long as war production deliveries were 
a minor percentage of the nation’s pro- 
ductive capacity. But with U. S. indus- 
try now operating on an all-out war 
basis and the automotive industry, as 
an example, devoted more than 95 per 
cent to war production, the priorities 
system has proved inadequate. Essen- 
tial steel requirements as revealed by 
the Production Requirements plan now 
more than absorb the entire steel pro- 
ductive capacity of the country. 

Under PRP, war contractors are get- 
ting varying percentages of their ma- 
terial requirements, with a _ resultant 
unbalance in production and fewer fin- 
ished products. As an example, one 
military truck manufacturer received 
only 50 per cent of the copper required 
by a particular contract, but he ob- 
tained 80 per cent of the alloy steel and 
90 per cent of the carbon steel required. 
Thus his production was cut in half by 
the limitation imposed by the copper 
available. Subcontractors may have 
similar inequalities in material avail- 
able that could prove a further handi- 
cap to meeting production schedules. 
Meanwhile, the truck contractor’s steel 
might be tied up in partially finished 


vehicles whereas its use elsewhere 
might expedite the war effort. The 
gearine of production to materials 


available under the Balanced Flow plan 


is designed to minimize this situation. 

Shortages of carbon, alloy and stain- 
less steel, copper and copper base alloys 
and zinc have compelled WPB to cut 
requirements considerably on those ma- 
terials during the current fourth quar- 
ter. Thus under PRP the output of the 
finished products will be controlled by 
the lowest authorized quantity of any 
material available unless a successful 
substitution can be made and approved 
by the appropriate authorities. 

The Production Requirements Plan 
has been so snarled in red tape that 
many manufacturers could not get their 
PD-25-A applications for fourth quar- 
ter material processed until well into 
October, so they were operating on a 
“blind” basis, so to speak. 

To bring some order into the chaotic 
situation, Kanzler as director general 
of operations sent out a statement of 
policy to cover the emergency. It fol- 
lows in part: 

“It has not been found possible to cut 
materials authorizations to companies 
making parts in exactly the same pro- 
portion as authorizations to companies 
making the finished products in which 
the parts will be used. It is, therefore, 
of vital importance to the war program 
that all companies affected should 
promptly make their own adjustments 
so that scarce materials will not be put 
into process during the fourth quarter 
to make parts or subassemblies which 
are not immediately needed for end 
products. . . . If parts manufacturers 
find that they will be unable to make 
the quantity of finished parts they had 
expected to make, they should immedi- 
ately contact their customers so that 
arrangements can be made to maintain 
the highest possible end-product pro- 
duction.” 

It is recognized that any new mate- 
rial control plan cannot be put into ef- 
fect by WPB until the second quarter 
of 1943. 
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New Py oaucti 


On 


Beng King-Seeley Corp., Ann Arbor, 
Mich., announces a new iuil-flow 
oil filter. It is designed for direct in- 
stallation in the engine crankcase, is 
gear driven, and provides for contin- 
uous self-cleaning and _ self-flushing. 
The accumulated sludge and filtering 
residue is returned to a sump in the oil 
pan. The degree of refinement in filter- 
ing can be determined by selection and 
spacing of the pioper gage wire on the 
filtering cage. 

Another King-Seeley development is 
a new hydraulic-type governor and 
servo unit which amplifies and trans- 
mits the speed-regulating forces pro- 
duced in the centrifugal governing 
unit. pro- 


This new design is said to 





Denison 100 ton hydrOILic press. 


faa, 





vide exceptional stability and positive 
throttle action at the governed speeds. 


MULTI-PURPOSE,  open-side 

press, adaptable to pressing, as- 
sembling or straightening operations, 
has been announced as an addition to 
the line of HydrOILic presses of the 
Denison Engineering Co., Columbus, 
Ohio. This press is of 100-ton capacity 
and is designated by its manufacturer 
as model DLOS2-100. It is available 
with either a guided platen or a thread- 
ed ram. Either manual or electrical 
control is available and dual control 
hand tie-up can be furnished. 

The maximum stroke of the ram and 
the maximum throat opening are each 
i8 in. The vertical opening is 36 in. 
The width, at the base, is 64 in. and the 
depth is 40 in. The unit is 11 ft, 6 in. 
high. 


q outside diameter cylindrical fin- 
+ ishing machine having a wide vari- 
ety of applications in the production of 
war material is now being built by 
Hammond Machinery Builders, Inc., 
Kalamazoo, Mich. One of a number of 
ways in which the machine can be ar- 
ranged is by using for the polishing 
member a special wheel with ‘“Auto- 
Doper” adapted to the particular work. 
This machine may also be arranged 
with backstand idler pulley and patent- 
ed segment face contact wheel permit- 
ting use of surface-coated abrasive belts 
which run over the face of the wheel 
und to the back stand, for polishing and 
finishing on many materials and shapes 
of articles previously beyond their 
scope. 

The machine is designed with a range 
of feed of zero to 50 fpm for 1 in. diam- 
cter, forward or reverse. A quick re- 
lease lever provides control of the work 


King-Seeley full 
flow oil filter. 


being fed through the machine by dis- 
engaging the work from the face of the 
wheel. The work support is easily ad- 
justed to the wheel for work of varying 
diameters and can be supplied either in 
the standard type or of a special design 
to suit the customer’s requirements. 


HE new W. F. and John Barnes 445 

independent, two-spindle, deep hole 
drilling and boring machine is designed ° 
to drill or two parts simultane- 
ously in completely independent cycles. 
Each workpiece is driven by indepen- 
dent headstocks and is supported by 
separate steady rests. The tools are fed 
by independent hydraulically actuated 
slides. 

The machine base is in two sections, 
with three ways running full length. 
The head section has tee slots milled in- 
to the center way for clamping the 
headstock and steady rests to the ways. 
Other sliding members are clamped to 
the two outside ways by gibs bolted to 
the under side of each Each 
headstock can be positioned at any 
place along the head base, by loosening 
the tee slot bolts and clamp gibs. In- 
dependent type, four jaw chucks 15 in. 
in diameter are normally furnished 
with the machines, but chucks up to 24 
in. in diameter may be used. 

The screw adjustment for each of the 
three rollers of the steady rests permits 
the handling of work from 5 in. to 16 
in. in diameter. 

Two quill type tailstocks are man- 
ually advanced, by rack and pinion, by 
means of levers at the top of the quill 
support brackets. Moving these levers 
toward a vertical position clamps the 
quills in place. The whip supports and 
tool holders are mounted on accurately 
scraped ways. Springing of tool shanks 
at the start of the work cycle is pre- 
vented by guide bushings in the whip 
supports. 

Two motor-driven hydraulic feed and 
traverse units mounted at the head end 
of the machine actuate the hydraulic 
feed cylinders mounted in the base. The 
machine may be controlled from each 
of four push-button stations, two on 
either side of the machine at the side 
of the head and at the center of the 
machine. 


bore 


member. 


NEW machine, known as_ the 

TOCCO Junior, is announced by 
the TOCCO division of the Ohio Crank- 
shaft Co., Cleveland, Ohio. This ma- 
chine, which is automatic except for the 
loading and unloading of parts, is de- 
signed especially for surface hardening 
the wearing surfaces of rocker arm 
shafts of automotive engines. The oper- 
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ation is as follows: Rocker arm shafts 
to be hardened are placed in a fixture 
which guides them into an electric in- 
ductor. When a shaft arrives at the 
proper position, high frequency electric 
current is turned on automatically, 
raising the temperature of the surface 
to be heated. After a calculated inter- 
val, the electric current is shut off auto- 
matically and the heated area quenched 
in a spray of water. Indexing mechan- 
isms permit the shafts to travel through 
the fixtures and stop at regular inter- 
vals. The high temperature is confined 
to the surface to be hardened, thus 
keeping distortion to an absolute mini- 
mum. 


AM NEW heavy duty control station 
4™ switch is announced by the Electri- 
cal Manufacturing Division of The Na- 
tional Acme Co., Cleveland, Ohio. This 
unit is said to be universal enough to 
meet the voltage and amperage require- 
ments of practically all heavy duty in- 
stallations. Standard assemblies con- 
sist of 3, 2 or 1 button combinations, 
furnished either in flush type for 
mounting in standard cavity, or box 
type for surface or pendant mounting. 
Push or turn type station buttons are 
optional and are interchangeable for 
top, center or 
ence of individual standard. The stand- 
ard button markings are: Stop, Start, 
For. and Rev. Other indicia such as 
Slow, Fast, ete., will be supplied on spe- 
cial order. 


LINE of totally enclosed induction 
motors for use under hazardous 
metal-dust conditions, is being offered 


4 





Hammond “OD” Cylindrical 
Polisher. 
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bottom to suit conveni-, 


by the General Electric Co., Schenec- 
tady, N. Y. These motors were devel- 
oped to meet a need brought about by 
the extensive use of magnesium and 
aluminum in war production. They are 
so designed that no dust which might 
cause an internal explosion can enter 
the motor and no external parts will be- 
come hot enough under permissible 
overloads to cause ignition of surround- 
ing dust. Listed and labeled by the Un- 
derwriters’ Laboratories, Inc., for Class 
II, Group E locations, these motors 
have been subjected to severe testing in 
combustible-dust atmospheres and are 
suitable for use wherever combustible 
metals are being handled in powder 
form or where machining, grinding or 
polishing operations are performed and 
dust tight motors are necessary. 


rok degreasing surfaces of aircraft 

parts or equipment too large to be 
cleaned by tank immersion or washing- 
machine methods, a number of airplane 
and automotive plants use steam-deter- 
gent methods. Of interest in this con- 
nection is the recent development by 








GE totally enclosed, fan cooled in- 
duction motor. 


New National-Acme Heavy Duty 
Snap-Lock Control Station Switch. 





Tocco Junior ma- 
chine for harden- 
ing the wearing 
areas only on 
rocker arm shafts. 








W. F. and John Barnes 445 two-spindle deep hole drilling and boring 
machine. 























Oakite Products, Inc., New York, of an 
improved steam-detergent cleaning gun 
known as the Oakite Solution-Lifting 
steam gun. 

Aside from its low weight and ease 
of use, this steam detergent gun offers 
the advantage that it automatically 
lifts the cleaning solution from the floor 
or other low level to a working height 
of 12 ft without the usual auxiliary ap- 
paratus. All that is needed to operate 
this steam gun is a source of steam at 
30 psi pressure or more, steam and 
solution hoses, and an open container 
for the cleaning solution. 


ANE of horizontal plate filters is 
being offered by the Sparkler Man- 
ufacturing Co., Mundelein, IIl., in vari- 
ous sizes, having capacities of from 5 
to 10,000 gal per hour. These units fea- 
ture horizontal filter plates, nested on 
top of each other, and totally enclosed. 
The filter cake lies in a flat, horizontal 
position so that the filtering process is 
straight downward only. To meet par- 
ticular conditions imposed by the filter- 
ing of grinding or cutting oils, plating 
solutions, etc., they are built of iron, 
aluminum, bronze, monel metal, stain- 
less steel, rubber lined, lead covered, 
and semi-hard rubber. 





Sparkler Filter No. 18-S-12 with a 
capacity of 1000 gals. per hour. 








A NEW type bench model precision 
boring machine is announced by 
the Century Engineering Company, Los 
Angeles, Cal. The machine will bore 
holes from % in. to 2% in. in diameter 
and the makers state that it will bore to 
tolerances of a few ten thousandths of 
an inch. Parts which have parallel sides 
adjacent to the hole are held in place 
by a quick acting fixture which is fur- 
nished with the machine. This fixture 
may be removed and other fixtures, for 
holding unsymmetrical parts, attached to 
the slide, which is air and hydraulically 
operated. A small hydraulic metering 
valve controls the speed of the fixture 
on the slide, which moves the work 
slowly toward the boring bar during 
the boring operation and retracts it 
quickly when the cutting operation has 
been completed. The 110 v motor, which 
drives the spindle, is housed within the 
lower part of the spindle casting. 


A NEW arc etching machine is now 

being built by the George Gorton 
Machine Co., Racine, Wis. It is known 
as the New Gorton “Spit-Fire” Electric 
Are Etching machine, Model A-E and 
is designed for either high production 
or individual marking of soft or hard 
metals, including the hardest steels. It 
is said to be exceptionally efficient on 
highly polished and ground surfaces 
and for marking goods in the finished 
state. The etching is done by a very 
small tungsten wire electrode, oscillated 
120 times per second by a magnetic mo- 
tor. Each time the electrode touches 
and leaves the work, a high-amperage 





New Gorton “Spit-Fire” Electric 


Are Etching Machine. 


The new Century 

bench model pre- 

cision boring ma- 
chine. 








Detroit Surfacing sanding machine 
with quick detachable bottom plate. 


electric circuit is made and_ broken, 
creating an extremely hot are. As the 
electrode is moved over the work, by the 
pantograph, a_ steady 
small, overlapping craters form the 
etching. Depth is controlled by the 
amount of current, width by the diame- 
ter of the electrode. The moving inter- 
mittent electric arc removes the metal 
by decomposition, leaving a clearly legi- 
ble mark. The extension arm is design- 
ed so that work may be handled in pre- 
viously inaccessible places, such as in- 
side a cylinder, cavity, or along both 
sides of a V-block, ete. 


succession of 


| ESIGNED to facilitate quick chang- 

ing of abrasives and pads, a new 
electric sanding machine, known as the 
Model XLD, is being made by the De- 
troit Surfacing Machine Co., Detroit, 
Mich. 

This model features a detachable bot- 
tom plate which is the part to which 
the felt, rubber or composition sanding 
pad is secured and over which the abra- 
sive is attached. In previous models 
the pads were fixed to the machine and 
quick changes were not possible. This 
new type plate permits instant removal 
of one type or size pad and installation 
of another. Detachable bottom plates 
are available with pads of sponge rub- 
ber, felt or composition in widths from 
1 in. to 3% in. and % to 1 in. thick. 





The Murray Time-Air for control 
of riveting time cycle. 
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5 pee manufacturing and_ selling 
rights have been purchased by the 
Chicago Pneumatic Tool Co., New York 
City, on the newly developed Murray 
Time-Air, a device which automatically 
controls the time cycle of pneumatic 
riveting guns. The Time-Air is a light, 
compact unit which is designed to be at- 
tached to the handle of a riveting gun 
and may be controlled by the operator, 
either automatically or manually. Em- 
ployed automatically, the trigger is de- 
pressed fully and the timer delivers a 
pre-determined time cycle and then 
stops. This insures uniform riveting 
when several rivets are driven in se- 
quence. 

When the trigger is pulled back 
slightly, the hammer operates as long 
as the trigger is held in this position, 
permitting trim-up or an _ occasional 
longer cycle, or the trigger can be re- 
leased at any time, providing for a 
trim-up cycle. 

Time cycles are set by turning a 
small adjustment dial, and pressure 
control may be regulated for thin or 
soft material. 


TRIO of matched assembly line 
units has just been announced by 
the Aviation Division, Whiting Corpo- 
ration, Harvey, Ill. The ETN group, 
as they are called, is designed to facili- 
tate the handling and moving of any 
radial aircraft engine from the time it 
leaves its packing case through the final 
stage of the engine nacelle build-up. 
The three matched pieces of equip- 


ment include the following: Model E 
m i 
Whiting matched \% 
assembly line | as 
units for radial yy Lae 
engines. 





























Construction diagram of Phillips 
Automatic Shell Degreaser. 
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engine cleaning stand, which supports 
the engine for all initial operations and 
preliminary assembly of accessories; 
Model T engine transfer carriage which 
fits into Models E or N to simplify 
shifting of engine from one unit to the 
other, and Model N rotatable nacelle 
build-up unit which provides a support 
for the final assembly of accessories, 
plumbing, wiring, ete. 

These units are available with vary- 
ing capacities for all sizes of large 
radial engines. 


PORTABLE machine for degreas- 

ing 20 to 75 mm shell casings is 
being made by the Phillips Manufactur- 
ing Co., Chicago, Ill. It employs a con- 
veyor belt, equipped with carrier 
basket-pockets, to automatically place 
the shells in position for forcing a spe- 
cial solvent into the shell interiors. Sol- 
vent injection is at an angle which 
avoids the formation of air pockets. No 
steam, water or gas connections are re- 
quired as the solvent is heated, and its 
temperature controlled, electrically. 


| areata eeaiag to facilitate pre-flight 
checking of the hydraulic circuits 
of planes, a portable hydraulic test 
bench Has been announced by Hydraulic 


Machinery, Inc., Detroit, Mich. This 
test bench is equipped with a com- 
pressor, hydraulically operated, for 


charging hydraulic accumulators and a 
variable displacement pump, with an 
adjustable pressure range of zero to 
1000 psi, for operating the hydraulic 


Portable 


Hydraulic Test Bench. 


circuit at various speeds. It can also be 
used for pumping fluid into or out of 
the plane. 

All of the controls are labeled and 
are easily accessible from the outside 
of the unit. A vise is mounted on the 
hardwood top and a built-in drawer is 
provided. 


HE Hevi Duty Electric Co., Mil- 

waukee, Wis., has introduced a new 
gas cracking unit, known as the model 
HD 824. This unit is designed to pro- 
duce a protective atmosphere for use 
during the heat treatment of alloy and 
high carbon steels, particularly those 
containing molybdenum. It is normally 
operated in conjunction with the Hevi 
Duty gas preparation machine which 
uses manufactured, natural or bottled 
gas. It may be used with high pressure 
blower air only to produce one definite 
gas analysis. 

The maker states that the cracking 
unit will produce an atmosphere high 
in carbon monoxide (20-35 per cent), 
free from carbon dioxide, and with con- 
trolled amount of hydrogen, depending 
upon the dew point of the combusted 
gas as introduced into the unit. For cer- 
tain types of tool steels, a high carbon 
monoxide content of the protective gas 
is desirable with a minimum of hy- 
drogen or water vapor to prevent decar- 
burization or scaling. This machine will 
produce an ideal protective gas for such 
steels since the percentage of carbon 
monoxide gas may be varied and the 
percentage of hydrogen reduced to a 
minimum. 


(Turn to page 66, please) 
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HD 824 Hevi Duty Gas Cracking 
Unit. 




















NEWS OF THE ENDUSTHRKY 


Our Tanks and Tank Production 


As Viewed by Our Ordnance Chief 


Output boosted by Group Efforts on Plate Fabrica- 
tion; ACPW’s Record in Aircraft Equipment Volume 


No. 1 objective of the Ordnance Dept. , and is easier to transport overseas. The 


in its tank building program is to stand- 
ardize on a single engine for the medi- 
um tank, Maj.-Gen. Levin H. Campbell, 
Jr., chief of ordnance, asserted on his 
first visit to the new Tank-Automotive 
Center at Detroit recently. It has been 
impossible to standardize on an engine 
for the M-4 medium tank because pro- 
duction schedules call for so many units 
that facilities have not been available 
for manufacturing that many engines 
of a single type. Four types of engines 
are being used in the M-4 tank—the 
Wright Whirlwind made by Continental 
Motors Corp., the General Motors twin 
diesel, the Chrysler multi-bank com- 
posed of five six-cylinder Chrysler auto- 
mobile engines and the Ford V-8 liquid- 
cooled engine. Gen. Campbell said the 
“Big Three” of the automobile industry 
were agreeable to standardizing on any 
one of the engines which the Ordnance 
Dept. decided was best. Fuel economy, 
endurance, ease of service and general 
experience in maneuvers and combat 
will decide the eventual choice of a 
standard powerplant for the M-4. 

Answering: a recent criticism by a 
Russian army officer, who said the 
American M-3 tanks were too high off 
the ground, had tread too narrow for 
swampy Soviet.terrain, were vulnerable 
to gasoline fires and had too many 
trimmings designed for the comfort of 
the occupants, Gen. Campbell said the 
first two causes of criticism already 
have been remedied in the newer M-4 
model, which has a lower silhouette and 
wider tracks. The chief of ordnance 
said all tanks are equipped with auto- 
matic fire smothering devices that put 
out blazes caused by hits on either gaso- 
line or diesel fuel. The biggest fire haz- 
ard in tanks, said the general, is a hit 
on the ammunition supply. He dis- 
missed the criticism of too much com- 
fort as being overdrawn. Padding and 
cther improvements are designed to 
make it easier for tank crews and to 
improve their efficiency. 

Gen. Campbell said a few heavy tanks 
(60-ton type) were being built but im- 
provements in the armor and the fire- 
power of the M-4 made it unlikely that 
many of the heavier units would be 
turned out. The tank is an offensive 
weapon and a lighter tank like the 30- 
ton M-4 proves faster and more ma- 
neuverable. It also uses less material 
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Army has decided to standardize on a 
light tank (under 15 tons) made by an 
automotive manufacturer, and _ has 
found this unit very reliable. Tank pro- 
duction is ahead ot schedule, according 
to the general. He had praise for the 
Automotive Council for War Produc- 
tion, asserting that it is doing a “grand 
job” in coordinating the production of 
armaments. He said the Ordnance 
(Turn to page 64, please) 


War Production Meeting 


Held by A.S.T.E. 


Some 1000 Tool Engineers from all 
over the nation assembled in Spring- 
field, Mass., Oct. 16 and 17, for the War 
Production Conference held by the 
American Society of Tool Engineers, 
the largest meeting of production engi- 
neers ever held by this technical organ- 
ization in the fall. 


Condensed to a total time of two days, 
the meeting arranged by a committee 
lieaded by Frank Curtis, chief engineer, 
Milling Machines Div., Van Norman 
Machine Tool Company, was featured 
by three technical sessions on each of 
the two days. 

Friday’s were devoted to 
subjects relating to training of labor, 
inspection methods, and tool conserva- 
tion. On Saturday two simultaneous 
sessions on war tooling in the morning 
were followed by a conference on ma- 
terials substitution in the afternoon. 
At the banquet on Saturday night, 
Thomas S. Beck was chief speaker. 


sessions 


Ickes and Eastman 
To Talk to A.P.1. 


The twenty-third annual meeting of 
the American Petroleum Institute, to 
be held at Chicago, Nov. 9 to 12, will 
be addressed by Petroleum Coordinator 
Harold L. Ickes, Deputy Coordinator 
Ralph K. Davies, and the seventeen 
assistant deputies, special assistants 
and directors of OPC divisions. 

Joseph B. Eastman, director of the 
Office of Defense Transportation, and 
other nationally prominent government 
officials whose decisions affect the 
petroleum industry, will address a spe- 
cial evening session on Nov. 11. 





Acme 


Experimental Tank 


This huge gun housed in a well-armored tank is said to have proved its effective 
ness during recent maneuvers of Army tank forces in a California desert 
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10-MINUTE ASSEMBLY 
JOB CUT TO 2’%2 MINUTES 


This 20-ton Denison horizontal press 

is doing in 2!/, minutes a job that 
formerly required ten ... the assembly 
and disassembly of airplane engine crankshafts. 


War-rushed plants all over the country are getting help like 
this from Denison HydrOlLics. And this application is only 
one example of the wide flexibility and ever increasing range 
of oil hydraulics. In this case, it eliminates tedious, pains- 
taking hand effort and saves valuable time and labor. 


The crankshaft is locked in the fixture in three sections, with 

the center section held rigidly in place and the two end 

sections remaining movable. Operation of the selector valve 

directs the hydraulic fluid to either the right or left hand ram. 

Movement of the ram-operating lever moves the sliding sec- 

tion of the fixture, and assembles the splined external and 

internal parts of the shaft. The operator then shifts the selec- SPECIFICATIONS 
tor valve, applying pressure to the opposite ram and repeat- Maximum Stroke. each 
ing the operation on the other end of the crankshaft. cylinder j 

This is oil hydraulics at its best ... speeding war production Maximum lateral 

of critical parts. In almost every industry, Denison HydrOlLics opening : 

is stepping up efficiency, saving materials, eliminating oper- Size of machined * 

: ; : ee se 
ations, doing jobs faster and better at lower cost. Depth of throat... 7+ .005 
To find out where Denison HydrOlLics can help you, call from center of rams 
your Denison representative or write directly to the factory. Cylinder diameter 


The Denison Engineering Company, 1178 Dublin Road, Ram diameter .. 
Columbus, Ohio. Floor space 


a ae Literature! 


A 28-page catalog illustrating Denison standard and 
special HydrOILic presses and their applications to 
production problems. Catalog contains a special 12- 
page section of valuable engineering data and tables. 


Write for your copy today! On your business letter- 
head, please. 
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Army Ordnance Dept. Establishes 


Tank-Automotive Center in Detroit 


All Functions of Engineering, Procurement and Mainte- 
nance of Self-Propelled Equipment Combined in Motor City 


When the new Tank-Automotive Cen- 
ter of the Ordnance Dept. was form- 
ally opened by Maj.-Gen. Levin H. 
Campbell, Jr., chief of ordnance, at De- 
troit, Oct. 19, it marked another step in 
the program of decentralization being 
carried out by the government and the 
War Dept. Everything related to tanks 
and automotive equipment has_ been 
taken out of Washington and trans- 
planted to Detroit. This involved the 
moving of personnel numbering 700 
civilian employes and 125 Army officers 
from the national capital to Detroit. 
Similarly, the Ordnance Dept. has 
transferred headquarters for its far- 
flung explosive plants to Chicago, super- 
vision of the ammunition works is now 
in St. Louis and small arms ammuni- 
tion activity is centered in Philadel- 
phia. 

Commenting on the shift of tank- 
automotive procurement and supply to 
Detroit, Gen. Campbell told the Eco- 
nomic Club of Detroit, “It was but nat- 
ural that Detroit with its great auto- 
motive industry and its galaxy of lead- 
ing automotive engineers, executives, 
artisans and workmen should be the 
focal point for the mammoth tank and 
automotive program of the Army. 

“This war will never be won by con- 
centrations of organizations on the 
banks of the Potomac,” Gen. Campbell 
continued. “We of Ordnance must get 
closer to the people who are making 
things, and work with them on the 
scene. This is no war of remote con- 
trol. We of Ordnance who produce and 
service our fighting vehicles and our 
automotive rolling equipment have 
moved into Detroit lock, stock and bar- 
rel to stay with you until victory is ours. 
This Ordnance Tank-Automotive Center 
is not a new organization in the sense 
that it is formed from scratch to oper- 
ate on its own. As a matter of fact it 
is a slice out of my office in Washington 
which has been moved here to be closer 
to the scene of automotive production. 

. This center will combine all the 
functions and operations required to 
make our tanks, our self-propelled 
weapons, our trucks, our jeeps and all 
our Army rolling stock. Here we will 
decide on designs of new automotive 
weapons and modifications of old ones; 
here we will do the Ordnance automotive 
engineering in close cooperation with 
the men in the automotive factories; 
here we will operate the vast system of 
Ornance automotive supply and main- 
tenance for our armies wherever lo- 
cated.” 

Gen. Campbell said that policy on 
tank-automotive procurement and ser- 
vice would be decided in Washington 
but that operations would be directed 
from Detroit. He asserted that the 
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Ordnance Dept. had not asked for the 
Motor Transport Service, which was 
transferred from the Quartermaster 
Corps to the Ordnance Dept., Aug. 1. 

The Tank-Automotive Center will op- 
erate as one of five major divisions of 
the Ordnance Dept. The others are 
the Technical Division, Industrial Di- 
vision, Field Service Division and Mili- 
tary Training Division. More than hal: 
the volume of the Army’s Services of 
Supply is handled by the Ordnance 
Dept. and this now amounts to $50 bil- 
lions per year. The 13 ordnance district 
offices around the country deal with the 
Tank-Automotive Center only on tank- 
automotive procurement and these dis- 
trict offices provide direct contact with 
the manufacturers of tank and automo- 
live equipment. The various ordnance 
districts, of which the Detroit Ordnance 
District is the largest, help the manu- 
facturer produce the tanks, inspect 
them to see that standards are met and 
arrange for payment. 

Brig.-Gen. Alfred R. Glancy, a former 
General Motors vice-president and one- 
time general manager of the Pontiac 
Motor Division, is in charge of the 
Tank-Automotive Center as deputy chief 
of ordnance. He is assisted by Brig.- 
Gen. Donald Armstrong, former chief 
of the Chicago Ordnance District, as 
chief of the center and Brig.-Gen. John 
K. Christmas, formerly chief of the 
Tank Branch of the Industrial Division, 
as assistant chief. The four principal 





Dual Rotation 
Propeller with 
Electric Pitch 


Control 


The first six- 
bladed, dual rota- 
tion airplane pro- 
peller to be built 
about the _prin- 
ciple of electric 
control of the 
pitch of its hol- 
low steel blades. 
It is intended for 
use with engines 
of 2,000 hp. and 
is a product of the 
Curtiss - Wright 
Corp. 
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branches of the Tank-Automotive Cen- 
ter are the Development Branch, under 
Lieut.-Col. J. M. Colby; the Manufac- 
turing Branch, directed by Col. M. E. 
Wilson; the Supply Branch, in charge 
of Col. P. G. Rutten, and the Main- 
tenance Branch, under Col. S. E. 
Reimel. 


As to Lead It’s 
A Different Story 


“Lead,” says Erwin Vogelsang, Chief, 
Tin and Lead Branch, WPB, “is prac- 
tically unique among metals today for 
it is the one important metal in which 
a shortage does not exist at the pres- 
ent time. However, it is impossible to 
predict what future demands may be, 
so control must be maintained to as- 
sure an adequate supply for any un- 
foreseen requirements. Every effort 
must be made to keep mine production 
at peak levels. Our use of lead for all 
purposes has increased enormously- 
from 633,000 tons in 1936 to over a 
million tons in 1941. We are still using 
it in very large quantities.” 

Sustained domestic production of 
lead, plus imports substantially greater 
than normal, are supplying all wan 
needs and building a Government 
stockpile. Recovery of secondary lead, 
a source which yielded 380,000 tons in 
1941, must be expected to decrease as 
the war progresses. The 1942 supply 
from this source will be only about 90 
per cent of 194%, the 1943 supply only 
about 75 per cent of 1941. Automobile 
batteries were the main contributor to 
the scrap pile but under present cir 
cumstances it is constantly declining 
New metal must be provided to replace 
that which is not recovered from scrap 
in 1943. In normal years, 30 per cent 
of our lead goes into storage batteries 
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A little planning con- 
serves tap test blocks 





Information supplied by “Automotive & Aviation Industries” 


The use of test tapping blocks is standard shop prac- left to hold them together after drilling the biggest test 
tice with a large aviation engine builder. Operators holes. This conserves material by providing for the 
never use either an old or new tap without testing it largest possible number of holes per block. 
first. The precaution saves many thousand dollars. Also, the first holes drilled in new blocks are of the 
The blocks are made of aluminum or steel, depend- smallest tap hole size used in the plant. The block is 
ing on the metal being tapped. Formerly it was cus- used by the department having the smallest taps, then 
tomary to drill holes in the blocks at random, and redrilled for the next larger taps, and passed on. The 
scrap them when all the holes had been tapped. procedure is repeated until the block is useless. 
As the result of an employee's suggestion, this pro- The blocks are used from three to five times before 
cedure has been changed. Now the blocks are laid they must be scrapped, and block life is correspond- 
out for drilling so that there will be just enough stock ingly prolonged. 


CLIMAX FURNISHES AUTHORITATIVE ENGINEERING DATA ON MOLYBDENUM APPLICATIONS. 
MOLYBDIC OXIDE—BRIQUETTED OR CANNED © FERROMOLYBDENUM * “CALCIUM MOLYBDATE” 
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Revision of Armament Program 
May Alter Steel Requirements 


With Curtailment of Plate Output, Cold Finished Sheet 
Production Is Being Stepped Up Under WPB Orders 


By W. C. 


War materials producers in the auto- 
motive-arms group naturally look for- 
ward with lively interest to whatever 
concrete changes in steel distribution 
may result from the momentarily ex- 
pected setting up of the new Materials 
Flow Plan. The proof of the pudding 
is the eating, and as several months are 
expected to be consumed in the neces- 
sary preparations, no worthwhile judg- 
ment is expected to be possible before 
next year. If the plan succeeds in 
establishing better distribution control, 
if the over-all steel tonnage can be more 
efficiently apportioned to the making 
of the various finished products, if, in 
short; the fulfillment of war contracts 
is facilitated, steel consumers no less 
so than producers will be gratified. In 
the light of what President Roosevelt 
said the other day regarding a revision 
of the armament program to make 
quality rather than quantity of output 
the criterion, the possibility of further 
adjustments, calling for a different out- 
look on the part of steel producers, can 
hardly be ignored. Obviously, if the 
strategists put an increasing amount of 
emphasis on the need of first class 
bombers or other aircraft, the picture 
of what the steel company executive 
has in his mind as to which descriptions 
of finished steel products will be most 
urgently needed in the prosecution of 
the war, is bound to change. The War 
Production Board recently ordered the 
output of steel plates, of which the mills 
can produce 1,250,000 tons a month, 
held down to 1,100,000 tons, so that 
more steel will be available for other 
descriptions of finished steel, the need 
of plates for shipbuilding being no 
longer quite so urgent. Such a change 
in policy, unavoidable as it undoubtedly 
was because of developments, that could 
not be foreseen, is far-reaching in its 
consequences and effect on steel pro- 
duction as a whole. Not so long ago, 
the country’s rolling mills converted a 
large part of their sheet capacity to 
the production of plates. Now with 
the curtailment in plate output, they 
have another problem on their hands. 
Cold-finished sheet production is being 
stepped up under orders from the War 
Production Board, so as to absorb la- 
bor being made idle as the result of 
curtailment in tin mill operations. Some 
tin mill equipment, which is designed 
to roll relatively thin sheets, may come 
in for utilization in the rolling of sheets. 
The principal gain, however, will come 
from the increase in the supply of raw 
steel, formerly used in the manufacture 
of tin plate, current output of which 
has been reduced to approximately one- 
fourth of normal. The American Iron 
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& Steel Institute points out that mill 
scrap yield has been greatly reduced 
because of the increased demand for 
heavy steel products, in the shaping of 
which much less scrap is obtained than 
when cold-rolled sheets or strip steel 
are rolled. This increases the depend- 
ence of steel mills on outside sources 
for their scrap needs. 

The progressive tapering off in the 
monthly supply of domestic copper is 
giving the War Production Board and 
cther war agencies much _ concern. 
Open-pit mines from which about half 
cf the domestic copper supply is de- 
rived, have maintained their quotas, but 
the output of underground mines has 
been slipping. Whether it will be 
necessary to pay for more copper the 
5-cent a pound premium over the 12-cent 
rate granted for certain tonnages to 
high-cost producers is a problem now 
under consideration. Ceiling price; on 
copper to-day are about one-half of the 
price fixed in 1917, the so-called Gov- 


ernment price being increased to 26 
cents in the following World War I 
year. 


Jeffers Names 
Rubber Consultants 


A staff of six technical consultants 


on the nation’s rubber program has 
been appointed by Rubber Director 
William M. Jeffers. They will serve 


under Col. Bradley Dewey, deputy di- 
rector who has undertaken the technical 
aspects of the program. 

The consultants include E. B. Bab- 
cock, chief chemist of the Firestone 
Tire & Rubber Co., Akron, an expert on 
Latin American rubber and guayule; 
L. D. Tompkins, vice president of the 
U. S. Rubber Co., who helped develop 
that company’s far eastern plantations; 
Dr. E. R. Gilliland, professor of chem- 
ical engineering at Massachusetts In- 
stitute of Technology, Cambridge, 
Mass., a specialist on petroleum tech- 
nology and synthetics; W. L. Campbell, 
vice president of the American Machine 
Defense Corp.; Morehead Patterson, 
president of the American Machine 
Foundry Co., and Ray P. Dinsmore, de- 
velopment manager for Goodyear Tire 
& Rubber Co., Akron, a research expert 
on crude and synthetic rubber. 


More Thiokol Predicted 


William Britton, a chemist with the 
Dow Chemical Co., recently predicted 
at Bay City, Mich., that with the con- 
version of idle chemical plants and with 
Dow planning a‘new plant, production 
of Thiokol probably will total 60,000 
tons in 1943, while 1944 output may 
reach 120,000 tons. Dow recently was 
given authority by the Defense Plant 
Corp. to spend in excess of $1,500,000 
for machinery and equipment to be in- 
stalled in a Michigan plant. 


New Aircraft Plants 


Northrop Aircraft Inc., Hawthorne, 
Cal., has signed a contract with DPC 
to build and equip a plant in California 
costing more than $2,500,000. Fairchild 
Aviation Corp., Jamaica, N. Y., has 
been authorized to spend more than 


$350,000 to equip a New York plant. 









Light reconnaissance and 
armored battle units turned 
out by the Canadian plant of 


General Motors. Equipped 
with Bren guns, they are 
characterized by speed and 


maneuverability. 
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---AND IN AMERICA’S WAR 


PRODUCTION MACHINERY 


N OTHER YEARS, production 
machinery had a comparatively 
easy time of it — even for this country, 
birthplace of mass production. But 
nowadays, plant equipment is sub- 
jected to extremely heavy intermittent 
loads, hums faster than in any peace- 
time period, without letup. 

To keep the nation’s war produc- 
tion moving at top speed around the 
clock, tougher materials had to be de- 
veloped...many machine parts rede- 
signed. But the only“ change” industry 
required of the Torrington Needle 
Bearing was its conversion to war pro- 
duction. In the heavy-duty machinery 
of America-at-war, this unique bearing 


is again proving its adaptability — in 
applications where its definite advan- 
tages mean more than ever. 

Its low coefficient of friction is as- 
suring smooth performance...its high 
capacity and efficient lubrication are 
reducing the need for replacement or 
maintenance attention, enabling man- 
agement—through steadier production 
—to turn out greater quantities of war 
equipment. From the standpoint of the 
machine builder, the Needle Bearing’s 
small size, saving space and critical 
materials, and its remarkable ease of 
installation, cutting assembly time, 
mean faster delivery of production 
machinery to wartime assembly lines. 





And so it is easy to see why the Needle 
Bearing was one of the first machine 
parts to “change over” and why, too 
—with the war production program 
increasing in volume and intensity — 
no further change has been necessary. 


IN ADAPTING the advantages of the Needle 
Bearing, the experience of Torrington’s 
Engineering Department is at your disposal. 
Information on capacities and 
sizes is given in Catalog No. 107. » . 
We invite you to write today. “* 


THE TORRINGTON COMPANY 
TORRINGTON, CONN., U.S.A. © Est. 1866 
Makers of Needle and Ball Bearings 





New York Boston Philadelphia Detroit 
Cleveland Seattle Chicago Los Angeles 
Son Francisco Toronto London, England 


TORRINGTON NEEDLE BEARING 
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“Know-How” May Serve to Offset 
Industry’s Labor Shortage 


WLB and Union Leaders State Views Regarding 
Denial of Wage Increases to Ford Workers 


Detroit, Flint, Pontiac and Lansing, 
all large automotive centers, are among 
66 areas in the country in which labor 
shortages exist and which have been 
certified by the War Manpower Com- 
mission to be avoided if possible in 
placing war procurement contracts. 
However, these Michigan cities probably 
will continue to receive some additional 
contracts despite the labor stringency 
because in the WPB directive making 
this effective, it is provided that “in 
general, contracts involving the more 
difficult war production problems should 
be placed with concerns best able, by 
reason of emergency, managerial and 
physical resource, to handle them.” The 
know-how of the automotive industry 
will qualify it for some of these con- 
tracts. Other automotive manufactur- 
ing sites designated as short of labor 
are Muskegon and Saginaw-Bay City, 
Mich.; Buffalo, Akron Cleveland, 
Springfield Dayton and Warren, Ohio; 
Evansville, Ind., and Clintonville, Wis. 
Aircraft production centers with man- 
power shortages include Hartford, 
Conn.; Indianapolis, Wichita, Kan., San 
Diego, Calif., and Seattle. 

In a War Labor Board decision of 
Oct. 17 denying a $1 per day wage in- 
crease asked by the UAW-CIO of the 
Ford Motor Co. in negotiations for a 
renewal of the contract which expired 
June 1, the WLB set forth the policy 
that any further wage increases in the 
automobile industry at the present time 
would be contrary to the interests of 
the war effort. Wayne L. Morse, pub- 
lic representative on the board, wrote: 

Considering the wages of the entire 
industry, the opinion held that “the con- 
clusion is inescapable” that present 
wages “constitute a fair and equitable 
stabilization wage pattern for the time 
being.” It said that Ford wages per- 
mitted a good standard of living and 
were recognized as the highest in the 
industry. This was emphasized by the 
fact that Ford wages increased 28 per 
cent between Jan. 1, 1941, and May, 
1942, compared to the 15 per cent stand- 
ard set by the Little Steel formula. Gen- 
eral Motors wages rose 13.4 per cent in 
the same period. GM workers were 
granted a 5-cent per hour raise and 
Chrysler Corp. employes received a 4- 
eent per hour raise in recent WLB 
decisions. 

Ford workers with five years or more 
seniority were granted an increase in 
their vacation allowance from one to 
two weeks’ pay. However, union de- 
mands for a 10-cent per hour night 
shift bonus and equalization of rates 
in all Ford plants throughout the coun- 
try were denied by the WLB. The 
union estimated the bonus allowance 
will amount to $9,600,000. Workers 


32 


also were allowed four hours’ call-in 
pay instead of two hours. 
Commenting on the WLB ruling op- 
posing further wage increases in the 
automotive industry, R. J. Thomas, 
president of the UAW-CIO said, “I can 
see no justification in a theory under 
which a war worker in one plant should 
receive lower wages than another 
worker doing the same job in another 
plant in the same community.” Richard 
T. Leonard, director of the union’s Ford 
division, said the ruling in the Ford 
case illustrated the inadequacy of the 
so-called Little Steel: formula, which 





Business in Brief 


Written by the Guaranty Trust Co., 

New York, Exclusively for Auto- 

MOTIVE AND AVIATION INDUSTRIES 

Steadily maintained rates of general 
business activity prevail. The season- 
ally adjusted index of The New York 
Times for the week ended Oct. 10 rose 
four fractional points to 130.5 per cent 
of the estimated normal, as compared 
with 127.0 a year ago. The index of 
The Journal of Commerce, without 
seasonal adjustment, for the same 
period advanced to 130.7 per cent of 
the 1927-29 average, a new war-time 
peak, from 129.4 for the preceding 
week. 

Department store sales during the 
week ended Oct. 17, as reported by the 
Federal Reserve Board, were 16 per 
cent above comparable levels last 
year; and for the four weeks then 
ended sales averaged 11 per cent more 
than the corresponding amount a year 
earlier. 

Railway freight loadings during the 
week ended Oct. 17 totaled 900,767 
cars, 1.0 per cent less than the num- 
ber for the week hefore and 2.4 per 
cent below that for the comparable 
period last year 

Electric power output increased 
more than seasonally in the sam« 
period and was 12.2 per cent greater 
than a year ago, as against a similar 
excess of 10.3 per cent a week earlier. 

Crude oil production during the 
week ended Oct. 17 averaged 3,902,250 
barrels daily, 45,500 barrels above the 
figure for the preceding week but 163,- 
970 barrels less than the average out- 
put recommended by the Office of the 
Petroleum Codrdinator. 

Average daily production of bitu- 
minous coal during the week ended 
Oct. 10 was 1,986,000 tons, as com- 
pared with 1,883,000 tons in the week 
before and 1,858,000 tons a year ago. 

Professor Fisher's index of whole- 
sale commodity prices for the week 
ended Oct. 16 stood for the third con- 
secutive weekly period at 108.2 per 
cent of the 1926 average, as against 
98.3 a year ago. 

Member bank reserves increased $1,- 
000,000 during the week ended Oct. 
21, but estimated excess reserves 
dropped $360,000,000 to a total of $2,- 
350,000,000. Business loans of report- 
ing members rose $23,000,000 in the 
preceding week but stood $215,000,000 
below the total a year earlier. 











falsely assumes that workers were re- 
ceiving wages on Jan. 1, 1941, that pro- 
vided them with a decent standard of 
living. 

Although 115,000 Ford workers 
failed to get wage raises, 1197 Ford 
employes received awards totaling 
$924,000 as the result of an arbitration 
decision growing out of unfair labor 
charges filed against the company by 
the NLRB. Rev. Albert H. Poetker, 
S. J., executive dean of the University 
of Detroit, made the award as arbitra- 
tor. The men had been dismissed be- 
tween 1937 and 1941 for union activity. 
A total of $1,626,515 was paid to 1344 
Ford employes last year in similar cases 
which were decided by direct negotia- 
tion. The other cases went to the arbi- 
trator. 

Efforts of 23,000 Chrysler Corp. 
workers to obtain $1,800,000 in unem- 
ployment compensation benefits for the 
time they were idle during the 54-day 
Chrysler strike in 1939 finally were 
terminated Oct. 12 when the U. S. 
Supreme Court refused to review a de- 
cision of the Michigan Supreme Court 
which was adverse to the employes’ 
claims. Litigation in the case had been 
in progress for more than 2% years 
and the workers had received two favor- 
able decisions before it went to the 
highest state court. 

WLB ceases involving tool and die 
workers in the Detroit area were de- 
cided by a decision of Oct. 10 which 
granted raises of 10 cents per hour to 
10,000 employes in the “captive” shops 
of GM, Ford and Chrysler but denied 
any increases to 5000 workers in 1938 
job shops of the Automotive Tool & Die 
Association. The UAW-CIO had asked 
for increases of 40 to 45 cents per hour 
for “captive” shop workers and 15 
cents per hour for job shop employes. 
To halt labor pirating and an upward 
spiral of rates that has created serious 
inequalities in the industry, the WLB 
placed a ceiling of $1.75 per hour for 
any employes hired hereafter in the jol 
shops. In “captive” shops a minimun 
of $1.40 per hour and a maximum of 
$1.60 per hour were established. Th« 
present average wage is $1.63 per hou! 
in job shops and $1.43 in “eaptive’ 
shops. The UAW-CIO immediately an 
nounced a drive in the “captive” shop 
to bring wages up to the $1.60 per hou: 
maximum. 

Another WLB panel recommendatio 
of Oct. 22 denied a blanket minimum < 
$1.50 per hour to maintenance worke! 
in GM, Ford and Chrysler plants. Hov 
cver, the panel did recommend a si 
cent per hour boost for machinists, m 
chine repairmen, millwrights and 
skilled electricians, who compose abovt 
35 per cent of the 31,000 maintenan:e 
employees involved. It also authoriz«d 
raising the maximum rate 5 cents @n 
hour at Ford and 10 cents an hour «t 
Chrysler and GM but did not ma: 
raises mandatory. The UAW-CIO hi 
contended that plant maintenance m 
are paid 25 to 50 cents per hour les 
than similar skilled tradesmen in t 
construction industry. 
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This Aeroprop does everyth 


x 





"IT’S LIGHT—Not an ounce 
of useless weight about it. 
That means the Aeroprop de- 
livers maximum horsepower 
and fight-power per pound.” 


“IT’S STRONG—And you 
can bet that strength pays off 
in safety and longer fighting 


service.” 


“IT’S SIMPLIFIED—U nit-con- 
struction puts automatic pitch 
control, plus the power for 
pitch changes, right in the 
compact propeller assembly 
itself.” 


! phe AEROPR 


ODUCTS 


DIVISION 


Many a pilot on many a front could 
tell a better story of the Aeroprop 
than we can. 

They’ve pulled the trigger on 
the deadly gun that pokes its barrel 
through the Aeroprop’s hollow 
hub. 

They’re flying every day, and 
sometimes every night, so they 
praise the strength and durability 
of this steel propeller. 

Too, they’ve been in spots where 
the pounds saved by the Aeroprop’s 
simplified, unit-construction have 
meant the inches-to-spare or the 
instants-to-spare that count so 
much in high-speed fighting. 

They know what it means to fly 
behind a propeller that is always 
“on speed,” a propeller that re- 
sponds almost instantly to every 


GENERAL Motors 


Ing but talk!” 


flight maneuver—climbing, cruis- 
ing, diving, fighting! 

They also know that quality goes 
into an Aeroprop. The best mate- 
rials. The best American crafts- 
manship. Performance that is 
based on the latest achievements 
of propeller engineering, research 
and design. The day and night 
team-work of propeller engineers, 
production workers, and techni- 
cians of the United States Govern- 
ment, all working to produce more 
and more Aeroprops for America’s 
mounting might in the air. 

“Everything but talk!’’ The Aero- 
prop will never need to talk where 
ACTION speaks louder than words 
—where there are pilots who have 
flown with it, fought with it, and 
conquered with it. 





c Oo R PO R A Tt ON 





Tire Chain Production 
Cut by WPB 


Production of tire chains for com- 
mercial vehicles was ordered discontin- 
ued by the War Production Board, on 
and after Oct. 31, 1942. The same or- 
der (L-201) limits the number of 
chains to be made for passenger auto- 
mobiles. 

The order limits the production of 
tire chains, chain parts, and emergency 
unit parts for passenger automobiles, 
during the twelve month period follow- 
ing Oct. 31, 1942, to not more than 16 
per cent of the total quantity of metal 
used in the production of all tire chains, 
all chain parts and all emergency unit 
chains during the twelve month period 
following April 1, 1941. Only 25 per 
cent of the material so authorized is to 
be used in the production of tire chains. 

Chain parts and emergency unit 
chains for commercial vehicles may be 
made in quantities not exceeding 24 per 
cent of the total amount of metal used 
in the total production of all tire chains, 
all chain parts and all emergency unit 
chains during the 12 month period fol- 
lewing April 1, 1941. 

A simplification provision in the or- 
der reduces the number of types of 
chains that may be produced to three, 
and the number,of sizes to four. It also 
prohibits the use of any metal other 
than low carbon steel in the manufac- 
ture of chains or chain parts. This re- 
striction, WPB said, will save small 
quantities of molybdenum, copper, zinc 
and tin. on 
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Seamobile to Be Built — - 
By U. S. Shipbuilding Corp. 


E. R. Stettinius, Jr., Lend-Lease Ad- 
ministrator, announced that the con- 
tract for the construction of the first 
full-scale Seamobile has been let by 
Cargoes, Incorporated, to U. S. Ship- 
building Corporation, Yonkers, N. Y. 

As stated in the Sixth Lend-Lease 
Report, Cargoes, Incorporated, is the 
instrumentality through which the Of- 
fice of Lend-Lease Administration is 
carrying on the development of the Sea- 
mobile, or re-designed Sea Otter. The 
experimental Seamobile will be about 
the same size as the Sea Otter II. The 
most important change is that the pro- 
pellers will be moved to the stern. The 
contract calls for completion of the ves- 
sel within 90 days after delivery of the 
structural steel for the hull. 


Good News for 
Some Violators | 


Attorney General Francis Biddle has 
advised the Secretaries of War and 
Navy that manufacturers who mis- 
takenly employ ineligible aliens on aero- 
nautical or confidential war contracts 
are not liable to prosecution if the em- 
ployment was given in good faith. 
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Elbert E. Husted hus been elected presi- 
dent of Tite-Flex Metal Hose Co. He joined 
the Tite-Flex organization in 1924, becom- 
ing sales manager in 1930. He was elected 
a vice president in 1986 and was made gen- 
eral manager in 1938. Mr. Husted succeeds 
as president, C. W. Fletcher the founder 
of the company who died three months ago. 

Members of the Industrial Air-Cooled 
Engine industry advisory committee re- 
cently appointed by WPB are Earl Ginn, 
vice president of Continental Motors Corp., 
Muskegon, Mich.; R. B. Harvey, sales man- 
ager of Novo Engine Co., Lansing, Mich.: 
Edward V. Oehler, vice president of Briggs 
& Stratton Corp., Milwaukee; J. R. Merriam, 
Waukesha Motor Co., Waukesha, Wis.; 
Charles D. Allan, Kiekhaefer Corp., Cedar- 
burg, Wis.; E. A. Jacobsen, Jacobsen Mfg. 
Co., Racine, Wis.: E. A. Longenecker, 
Lauson Division of the Hart Carter Co., 
New Holstein, Wis.: D. W. Onan, D. W. 
Onan & Sons, Minneapolis; P. A. Tanner, 
Johnson Motors Division of Outboard Marine 
& Mfg. Co., Waukegan, Wis., and H. A. 
Todd, Wisconsin Motors Corp., Milwaukee. 

Elmer Bimberg, formerly chief engineer, 
has been appointed plant manager of the 
Zenith Carburetor Division of Bendix Avia- 
tion Corp., Detroit, succeeding J. T. Blick, 
who has resigned. Harold W. Snow, for- 
merly assistant personne! director of the 
Bundy Tubing Co., Detroit, has been named 
personnel manager for Zenith 

R. K. White, formerly associated with the 
sales and advertising departments of 
Pontiac and Chevrolet in an executive ca- 
pacity and with Campbell-lewald Co., Inc., 
Detroit advertising agency, has been ap- 
pointed chief of the General Salvage Section, 
Conservation Division, of WPB. He had 
been serving as chief of the Tin Salvage 
Unit. 

A. J. Baker, formerly administrator of the 
War Production Drive at B. F. Goodrich Co., 
has been appointed manager of factory 
personnel at Akron, Ohio. 

A. E. Goosen, general purchasing agent, 
and Sam Montgomery, supervisor of non- 
productive materials, have been honored by 
Oldsmobile for 25 years’ service with that 
division of GM. 

A. E. Shelton, formerly works manager of 
the Stinson Division of Vultee Aircraft, Inc., 
has been promoted to the position of divi- 
sion manager. 

Thomas H. Corpe has been appointed gen- 

‘| sales manager of the Elastic Stop Nut 
‘ » He was formerly 
manager of the 


assistant general 
Lockheed Aircraft 

















































Metal & Thermit Corp. has announced the 
following personnel changes: Charles D. 
Young has been made sales manager of the 
welding division. Merritt L. Smith has been 
appointed assistant sales manager. He is 
also advertising manager. 

Appointment of Leonard W. Reeves as 
vice-president and general manager of the 
manufacturing division was announced by 
the Toledo Steel Products Co. 

Fred W. Climer, director of personnel at 
the Goodyear Tire & Rubber Co. has joined 
the War Production Board in Washington. 

The Ramsey Accessories Mfg. Corp. has 
announced the appointment of T. Randall 
DuBois as plant manager. 

A. O. Thalacker has been appointed gen- 
eral manager of the Detroit Rex Products 
Co. He is also secretary of the company. 

Herbert E. Smith has been elected presi- 
dent of United States Rubber Co. and also 
chairman of the executive committee and 
a member of the finance committee 

D. L. Immel has been promoted to as- 
sistant plant superintendent at the Copper- 
weld Steel Co.’s Warren, Ohio plant. 

C. N. Kirkpatrick, vice-president and gen- 
eral manager has been appointed president 
of the Landis Machine Co. He wil continue 
his duties as general manager 

A. E. Hitchner, former manager of the 
Los Angeles office of Westinghouse Electric 
& Mfg. Co. has been appointed assistant to 
the manager of the company’s industry sales 
depts. with headquarters at the Pittsburgh 
works, 

Carl J. Kennedy has been made sales- 
manager, assistant secretary and assistant 
treasurer of the Hydraulic Machinery, 


Inc. He was formerly salesmanager of the 
McAleer Co. 
Raymond J. Fitness has been appointed 


operating manager in charge of manufac- 
turing at Willys-Overland Motors. He was 
formerly manager of the automotive de- 
partment of the organization's manufactur- 
ing division 

The Board of Directors of Wilkening Mfg 
Co. has elected Warren K. Lee vice-presi- 
dent, with headquarters in Detroit 

Adel Precision Products Corp. announces 
the appointment of Harold P. Wade as gen- 
eral manager 

Briggs Mfg. Co. announces the following 
personnel changes E. E. Lundberg, vice- 
president in charge of engineering, has 
been appointed a director of the company, 
succeeding the late Howard Bonbright; 
F. W. Hofmann, formerly assistant factory 
manager of al! Briggs 
made vice-president 

George L. Randail has been appointed 
public relations manager of Wickwire Spen- 
cer Steel Co He continues als» as adver- 
tising manager 


plants, has been 


Tom O. Duggan, general manager of the 
service division of Thompson Products, Ine., 
Cleveland, has been elected a vice-president 
of the company 





World’s Largest Spray Booth? 
Huge enclosure 150 x 200 ft., 35 ft. high, recently installed in southwest 


bomber plant. Glass air filters arranged in 912 cells are shown at left. One of 
the eight exhaust units is at the right. Note man beside it and judge its size. 
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T.. flat turret lathes of °95 developed by 
James Hartness are made no longer, but 
new Jones & Lamson Turret Lathes — 
aster, more precise, more rigid and easier 
to operate than ever — are paying for them- 
selves over and over out of savings. 

No longer does a skeptical world demand 
such money-saving equipment from its 
makers on trial. The big question today is 
not how much can be saved by Jones & 
Lamson equipment, but how much more 
when equipment and production plans are 
co-ordinated by Jones & Lamson methods. 


with standard chucking equipment. 


haved. hut- 
HOW MUCH MORE ? 






ACHINE COMPANY - Springfield, Vermont, U.S. A. 


Jones & Lamson Saddle Type Universal Turret Lathe 





That is why progressive manufacturers 
habitually put their production problems 
up to Jones & Lamson engineers. That is 
why such plants, planned and equipped to 
meet today’s emergency, will be in strategic 
position to face the harsh competition that 
is bound to follow this upheaval. 

Why not see what Jones & Lamson en- 
gineering and Jones & Lamson machines 
can do to put your plant in such a strategic 
position? Inquiries from large concerns or 
small receive thorough, detailed study here, 
and illustrated catalogs are available. 
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A new handbook of instructions regarding 
the installation and maintenance of Sim- 
monds-Corsey flexible aircraft controls has 
been issued by Simmonds Accessories, Inc. 
The booklet gives specific instructions for 
the best service and longest use of the 
product and also includes a 2-page drawing 
of a typical control layout.* 

Detroit Rex Products Co. has issued a new 
booklet describing and illustrating Detrex 
Metal Parts Washers. Several pages are 
devoted to blueprint type of assembly 
drawings covering the construction of 
washers using both belt and monorail con- 
veyors.* Another booklet by Detroit Rex 
Products is a 24-page 2-color catalog on 
Detrex Solvent Degreasing equipment. 
Amongst important features in the booklet 
are numerous illustrations of various types 
of degreasers, and data on solvents.* 

Smith-Johnson Corp. has a new bulletin 
describing the construction and uses of 
Senacon Air Motors, which are finding wide 
application for the provision of auxiliary re- 
ciprocating fractional hp for drill presses, 
milling machines, etc.* 

Two new folders by Turner Uni-Drive Co. 
are (1) The Turner Uni-Drive, for machine 
tools describing and illustrating its 4-speed 
selective sliding gear transmission and (2) 
The Turner Gear Box Drive designed espe- 
cially for Brown & Sharpe automatic screw 
machines.* 

Turco Procedure for Aircraft Engine 
Overhaul is the title of a new booklet de- 
seribing equipment and procedure for a 
new, improved fast method of degreasing 
and decarbonizing aircraft and other engine 
parts for overhaul. The booklet is released 
by Turco Products, Inc.* 

A Guide to Better Bearing Lubrication is 
the title of a new 32-page booklet by SKF 
Industries, Inc. It contains designs, formulae 
and graphs explaining the technical text.* 

General Electric Co. has issued two new 
booklets 1) a motor fitness manual which 
discusses how to get the most service out 
of old and new motors, switching motors 
from one job to another and equipping old 
machines with new motors and 2) a new, 
illustrated bulletin on arc-welding acces- 
sories.* 

Hanna Engineering Works has issued a 
new catalog, number 232, on its squeeze 
riveters. The catalog is well illustrated and 
gives a general idea as to the many styles 
of riveters and their applications.* 

Keep ’Em Working is the title of a new 
book by Caterpillar Tractor Co. designed to 
aid owners of its products in getting the 
most out of their machines.* 

Catalog No. 13, South Bend Lathe Works, 
contains full information on South Bend 13 
inch Precision Lathes, and the attachments, 
accessories and tools for use with the lathes. 
A section of the catalog contains the con- 
struction features of the quick change gear 
box, carriage, spindle bearings, motor drive, 
etc.* 

Porter-Cable Machine Co. has just issued 
a new booklet giving information on its new 
method of wet abrasive belt surfacing. It 
describes, illustrates and gives specifica- 
tions for the Porter-Cable line of belt sur- 
facing machines.* 

Westinghouse Electric & Mfg. Co. has 
issued a new 6-page bulletin describing the 
use of Precipitron in war industry produc- 
tion. It is titled Air Clean As A Whistle with 
Westinghouse Precipitron.* 

The Acromark Corp. has a new 8-page 
color brochure illustrating and describing 
more than 65 modern marking tools and 
machines for accomplishing Ordnance and 
industrial marking. * 

3o0und Brook Oil-Less Bearing Co. has 
issued a new bulletin completely describing 
its new material, known as Powdiron, with 
special emphasis placed on the desirability 
of the new material as a logical substitute 
for restricted materials.* 

A new booklet, Rubber Conservation for 
Users of Industria! Rubber Belting, by The 
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B. F. Goodrich Co., illustrates step-by-step 
procedure for making repairs on conveyor 
belts by the use of portable electric vul- 
canizers. Interesting examples of savings 
already made and valuable rubber conserved 
are given.* 

E. W. Bliss Co. has issued a new booklet on 
the Bliss, Toledo and Consolidated inclin- 
able presses, showing many new details in 
construction. \ description accompanies 
each model illustrated together with pages 
of complete dimensions, specifications of 
standard presses and special features and 
attachments.* 

Bulletin No. 301, Progressive Welder Co., 
describes and illustrates the Temp-A-Trol 
Forge Welder.* 

Cooley Electric Mfg. Corp. has issued a 
new bulletin on its Electric Furnaces for 
industrial and laboratory uses. It includes 
specifications, descriptions and illustrations 
of its various types of furnaces.* 

An instruction chart, covering all points 
in the assembling and closing of General 
All-Bound Boxes, has been prepared by 
General Box Co, It is complete with photo- 
graphs and drawings, showing the various 
steps in assembly and the tools used.* 

A new booklet has been issued by Norto 
Co. for users of abrasive wheels. It is well 
illustrated and contains a (Question and 
Answer section. The booklet’s title is How 
To Use Truing and Dressing Tools for Better 
Grinding.* 

An attractive folder, by Gisholt Machine 
Co., describes its 45 minute sound and color 
motion picture on Turret Lathes Their 
Operation and Use. Information is included 
regarding procedure for securing the film 
for use by 
etc.* 

23 Ways to Conserve The Life of Your 
Multiple V-Belt Drives is the title of a book- 
let prepared by the Engineering Research 
Bureau of the Multiple V-Drive Assoc. It is 
written in a simple, easy-to-understand 
manner as an aid to the rubber conserva- 
tion movement.* 


manufacturers, organization, 
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Waukesha Expands 


Waukesha Motor Company, Wau- 
kesha, Wis., has broken ground for ad- 
ditional factory space to house work for 
the navy department, J. E. DeLong, 
president oi the firm, has announced. 
The addition will be in the form of en- 
gine test cells supplementing present 
test room facilities of the company. 
The building project is part of an ex- 
pansion program recently announced 
with the purchase of a plant on Eliza- 
beth street to be taken over on Nov. 1. 
The firm is embarking on the produc- 
tion of aircraft engines for the Navy. 


CALENDAR 


Conventions and Meetings 


American Petroleum Inst., Annual 
Mite... CUICAMO 22... ccccascanccIOW. B=38 

Natl. Industrial Chemical Conf. & Ex- 
position, Chicago ............Nov. 17-22 


Natl. Chemical Exposition, Chicago, 
Nov. 24-29 
Amer. Society of Mechanical Engrs., 
New York City, Annual Mtg. 
Nov. 30-Dec. 4 


Highway Research Board, St. Louis, 
MG Acitkins aoe ad be ee aoe ae Dec. 2-4 

SAE Air-Cargo Engineering Mtg., Chi- 
NE: Shsasostcnsanemha ese sies cel Dec. 8-9 


SAE War Production-Engineering Mtg., 
ME ica Gd eiacks as nieadalemueine ee Jan. 11-15 








INTERNAL COMBUSTION 
by J. A. Polson. Second Edition. Published 
by John Wiley & Sons, New York. 


ENGINES, 


This work, which first appeared about 
ten years ago, has been largely rewritten 
and has had considerable new material 
added. It is intended as a textbook for 
classroom instruction, and the various 
chapters are followed by a series of prob- 
lems for the student to work out. The en- 
tire field of internal combustion engines is 
covered, both theoretically and practically, 
including the Diesel engine. 
and descriptions of. engines are largely 
confined to the larger stationary type, 
Which are not subject to such frequent 
changes as automobile engines. The first 
140 pages of the book are devoted to what 
may be regarded as a theoretical treatment 
of the subject. 


Illustrations 


Then follow chapters on 
Gas Engines, Automobile Engines, Carbure- 
tors, Ignition Systems, Valves and Valve 
Timing, Airplane Engines, Diesel Engine 
Performance, Turbulence, Scavenging, and 
Supercharging, Precombustion Chambers in 
Diesel Engines, Diesel Fuel 
tems, Cooling of 
bines. 


Injection Sys 
Engines, and Gas Tur- 


THE NATIONAL PAINT DICTIONARY, 
by Jeffrey R. Stewart. Published bu the 
Stewart Research Laboratory. 


Washing- 
tou, D.C. 


This publication contains a large amount 
of information, in dictionary form, of use 
to men connected with the paint and lac 
quer industry and with painting and tinish- 
ing departments of other industrial con- 
cerns. It gives definitions or brief 
tions of the many materials, both organic 
and inorganic, used in th: paint industry, 
processes and equipment used in the in 
dustry, trade names, ete. This 


deserip 


is a second 
edition and includes a Supplement of 


gen 
eral physical and chemical data. The book 
is essentially a work of reference, and as 


such should prove useful to 
nected in a_ technical 
producing paints, 


those con- 
capacity with firms 
Varnishes, lacquers, ete., 
as well as to the managers and technicians 
of the finishing departments of large = in- 
dustrial concerns in other fields 


JANE’S ALL THE WORLD'S AIR 
CRAFT, vompiled and edited by Leonard 
Bridgman. Published by the Macmillan 
Co., New York. 

This new edition, covering the history of 
the aviation industry to the end of 1941. 
is replete with information on the 
of hundreds of aircraft and aircraft en- 
gines. Section A contains a review of the 
air forces of the world; Section B, com- 
pletely rewritten and revised, covers the 
history of civil aviation; Section C, the 
eircraft section, remains as before the 
largest section of the book; and Section 
D, describing aircraft engines, contains in- 
formation on many types of engines pro- 
duced in the last few years. 

This book can be recommended to any 
one who is interested in the history otf 
the industry and the description of modern 
equipment. The products of the United 
States, Great Britain, Germany, Japan, 
Italy, and many other countries are com- 
prehensively covered 


design 


Bullard Workers Buy Plane 


Employes of the Bullard Co., Bridge- 
port, Conn., raised enough money in two 
days to purchase a Republic P-47 
fighter plane for the Army Air Forces 
Presentation of the plane was made at 
Bridgeport, with acceptance by Maj. 
Gen. James E. Chaney, commanding 
general of the First Air Force. 
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Built by 
KENWORTH MOTOR TRUCK CORP. 


Helping this bus to convey soldiers over mountainous 
roads is no picnic for any kind of bearings—not even 
TAIS’s. But S{OSP’s take it because they’re designed to 
carry heavy ioads without needing constant attention in main- 
taining their extremely close tolerances indefinitely . . . to give 
top performance throughout a long life. All of which boils ‘ 
down to the outstanding fact that it’s like any other machine 


that’s SSLS-equipped: It has bearing performance... plus! 
5077 


SUSE LNDUSTRIES, INC., Front St. & Erie Ave., PHILA., PA. 


BALL AND ROLLER BEARINGS 
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Chemical Show to Be 
Held at Chicago 


Combined with the National Chem- 
ical Exposition, which is to be held at 
the Hotel Sherman, Chicago, Nov. 24 
to 29, will be a series of technical ses- 
sions devoted to timely topics of chem- 
ical production, engineering and re- 
search. An outstanding feature of the 
technical sessions will be the first sym- 
posium on research work with the elec- 
tron microscope. More than 40 such 
microscopes are now in use in this 
country, and it is estimated that they 
are being used by about 200 persons, 
all of whom have been invited to con- 


tribute to the symposium. The sym- 
posium will be held on Friday morn- 
ing, Nov. 27, and will be preceded on 
Thursday evening, Nov. 26, by a talk 
by W. K. Zworykin, associate director 
of the RCA Manufacturing Company’s 
research laboratories, on “The Electron 
Microscope in Chemical Research.” One 
of these microscopes will be shown in 
operation, and there also will be ex- 
hibited about a hundred photographic 
prints obtained with electron micro- 
scopes. 

Wartime interest in the exposition 
will be further emphasized by special 
exhibits revealing what has been ac- 
complished in providing substitutes and 
alternates for critical materials. 




















SINGLE STRAIGHT TUBE 










Mt 


FORMED in one step from a straight tube ... NIBCO 
WROT tees, crosses, ells, and return bends are marvels of 


engineering development. 


Every one is perfectly formed 


-.. absolutely "round and square"... uniform in thickness 
and strength. The same engineering genius which made this 
possible is at work today developing new products and time- 


saving processes for war. 


NIBCO valves and fittings will 
have their share in winning it. 


But in the new day that is to 


come . . . you'll need us and we'll need you. Remember 
NIBCO service . . . from blueprint to packaged product .. . 
made right .. . delivered on time. 


ELKHART, INDIANA 
VALVES AND FITTINGS SINCE 1904 
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Out of the Army, 


Back to the Mines 


Robert P. Patterson, Under Secre- 
tary of War, has issued the following 
statement: American war production 
is being held back for lack of copper, 
zinc, molybdenum, tungsten, and other 
critical metals. To relieve this situa- 
tion, the War Department has author- 
ized the release, from active military 
service, of 4000 experienced miners. 
These men are being furloughed, so 
that they may resume the mining of 
ore vitally needed to arm our fighting 
forces. 


Rayon Plants 
Conversion Ordered 


Rubber Czar Jeffers has approved an 
order for the conversion of rayon plants 
to provide 50,000,000 pounds of rayon 


| annually for use in tire production. Re- 
| garding outlook for synthetic rubber 


production, he stated that after the 
middle of next year we should have 
sufficient capacity to make quite an im- 
provement in the tire situation and that 
by 1944 there should be sufficient ca- 
pacity to take care of all essential 
civilian automobile travel. 


Storage Battery 


| Nov. 7. 


Prices Regulated 

OPA has announced that prices of 
electric storage batteries sold by manu- 
facturers and wholesalers will be sub- 
jected to formal price regulation on 
For storage batteries for re- 
placement use in passenger cars and 
trucks, the price is to be one cent per 
pound of lead content above seller’s 
price on Oct. 1, 1941. In no instance 
may the ceiling exceed the highest price 
charged in March, 1942. 


Studebaker Expands 


Studebaker Corp. has been granted 
authorization for an increase of more 


| than $6,500,000 by the Defense Plant 
| Corp. for additional facilities in Indiana 
| and Illinois, where Studebaker is mak- 


ing aircraft engines. This brings the 
company’s total DPC commitments t 
more than $70,000,000. Chrysler Corp 
has been awarded a contract for mor 
than $4,000,000 to equip an unname 


| Michigan plant. 
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George Kissell 


George Kissell, 61, formerly head o 
the old Kissel Motor Car Co. Hartfor: 


| Wis., and president of Kissell Indus 


tries, Inc., died unexpectedly at hi 
home Oct. 15 following a short illnes 
after returning from a business tr)» 
to the East on a navy contract. 














Tank Production 
(Continued from page 46) 


Dept. would use the council’s help. 
Besides such automotive tank produc- 
ers as Chrysler, Fisher Body, Ford, 
Cadillac and International Harvester, a 
number of other automctive companies, 
especially in the parts field, are en- 
gaged in the machining and the heat 
treating of armor plate. A group of 
33 industrial plants in Michigan, Ohio, 
Pennsylvania, Massachusetts, Wiscon- 
sin and West Virginia has been in- 
tegrated into a working unit under the 
direction of the Standard Steel Spring 





Total strength is a quality found only 
in laboratory controlled Drop Forg- 
ings. Cost departments are constantly 
searching for lower production ex- 
pense, and that is a laudable thing to 
do. But first costs do not solve any 
production problem. You have to see 
it through, to final machining and 
actual, unfailing use. Here’s the rea- 
son why Atlas Drop Forgings (Labo- 
ratory Controlled) are more in de- 
mand than ever before. 


Co., 
formed 
Steel Spring, which set up an Armor 
Plate Division at Detroit. 

Most of the automotive companies in 
this group formerly were engaged in 
manufacturing springs and bumpers. 


Corapolis, Pa. This group was 


last February by Standard 


They include the General Spring 
Bumper Division of Houdaille-Hershey 
Corp. and the Midland Steel Products 
Co., both of Detroit; the W. B. Jarvis 
Co., the McInerney Spring & Wire Co. 
and the Michigan Bumper Corp., all of 
Grand Rapids; the Gerity-Adrian Mfg. 
Co., Adrian, Mich.; Buckeye Bumper 
Division of Electric Auto-Lite Co., 
Springfield, Ohio; Burton Auto Spring 
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ATLAS DROP FORGE CO., LANSING, MICH. 


| 


‘Twenty-two 








Corp. and Maremont, Auto Products 
Co., Chicago; Mather Spring Co., 
Toledo; and the Youngstown Buick Co., 
Youngstown, Ohio. Other factories 
from the stove, steel, furnace, enamel 
products, railroad equipment and hard- 
ware industries make up the balance of 
the 33 companies involved. 

Great Lakes Steel Corp., Ecorse, 
Mich., ships rolled steel! plates to each 
company. That company heat treats 
and straightens the plates, machines 
and cuts them to specifications and 
ships to the tank manufacturer which 
it serves. In addition to Fisher Body, 
Cadillac and International Harvester, 
other tank makers supplied with armor 
plate by the group are American Loco- 
motive Co., Lima Locomotive Co., Pa- 
cific Car & Foundry Co., Pressed Steel 


Car Co. and Massey-Harris Co. Two 
makers of combat vehicles, Yellow 


Truck & Coach Mfg. Co. and Cater- 
pillar. Tractor Co., also are supplied 
with armor plate. 


Another division of Electric Auto- 
Lite Co. besides the Buckeye Bumper 
Division, which is machining armor 


plate, is engaged in the tank program. 
This is the new Toledo Tank Depot, 
operated by Electric Auto-Lite, which 
recently was awarded the Army-Navy 
“E.” Radio and electrical equipment 
are installed in the tanks at this depot 
after they come from the manufacturer. 
plants of Electric Auto- 
Lite are engaged in war production. 

Increasing emphasis on aircraft pro- 
duction at the expense of other war 
products may have some effect on the 
tank procurement program through use 
of alloy steels. Airplanes have been put 
at the top of the list by President 
Roosevelt in line with the recent an- 
nouncement that the Army Air Forces 
would require 2,200,000 men as part 
of the 7,500,000-man army in 1943. 

In the past two years the automotive 
industry has played an _ increasingly 
larger role in the aircraft procurement 
program. Between Oct. 25, 1940, when 
the old Automotive Committee for Air 
Defense was formed at the instigation 
of Lieut.-Gen. William S. Knudsen, and 
Oct. 25, 1942, automotive companies 
have made and delivered more than $1 
billion in aircraft equipment such as 
airframes, airplane engines, propellers 
and other parts. Current output of 
these components is at a rate exceeding 
$4% million per day. Approximatel) 
45 per cent of the automotive industry’ 
armament orders are for aircraft on : 
dollar volume basis. 

In a recent speech before the Eco 
nomic Club of Detroit, Gen. Knudsen 
predicted that 50 per cent or more « 
the heavy bomber program would b: 
made from parts produced in Detro 
and other Michigan plants. 

General Motors war deliveries f¢ 
1942 went over the $1 billion mark | 
September totalling $1,203,849,889 f: 
nine months compared with $406,149 
273 in all of 1941. September deliveri: 
of $212,851,360 were 3 per cent great: 
than August or at an annual rate cf 
better than $2.5 billion. 
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Bartlett-SnpvaawOnditioning Equipment gives the 


new life under“mechanically controlled con 


provides a more uniform and more thoroug 


and shovel methods—and the work is done Ssually over- 


head, resulting in great savings of floor 


C.O.BA ET OMPANY 


6201 Ha epué ¢ WT Cifveland, Ohio 
ts with aufomatic Engi g 4nd cles RoprgebiRves in the Principal Cities 


LETT-SNOW 


ENGINEERS AND FABRICATORS FOR THE FOUNDRY INDUSTRY 


Complete Sand, Mold and Castings Handling Equipment for any requirement, including 


Elevators Sand Distributors Bins and Feeders Apron Conveyors Dust Collectors 
=. \ \ \N Va Y . ne 
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New Products 


(Continued from page 45) 


kit 


NEW Speedriver 
placed on the market by Aircraft 


nas been 


Tools, Inc., Los Angeles, Cal. The kit 
features a wrench type tip holder and 
includes two sizes of Phillips screw- 
driver tips, two sizes of Reed Print 
screwdriver tips, two sizes of standard 
screwdriver tips, two socket wrench tips 
and a spiral burring tip. 

An adapter is furnished so that these 
tips may be used with a power driving 
unit. The tips fit into the wrench with- 
out special holding clips, and can be 


quickly changed from one to the other 
for various types of work. 


Braid Insulated Sterling Cable 

A new series of Auto-Lite Sterling 
low tension aircraft electrical cables, 
known as “B” Braid Synthetic, has 
been announced by the Wire Division of 
The Electric Auto-Lite Co., Port Huron, 
Mich. This cable has been approved 
under the Joint Army-Navy Specifica- 
tion AN-JC-48 in sizes ranging from 
22 ga. to 00 ga. 





National Emergency Alternate Steels 














DESIG- 

NATION C | Mn | 
NE8024 | 0.22-0.28 
NE8124 | 0.22-0.28 | 1.30-1.60 | 
NE8233 —0.30-0.36 | 1.30-1.60 | 
NE8245 | 0.42-0.49 | 1.30-1.60 
NE8339 | 0.35-0.42 | 1.30-1.60 
NE8442 — 0.38-0.45 | 

NE8447__ 0.48 

NE8547___(0.43- 

NE8620 | 0.18- 





NE 8630 


skill 


tools 


CHEMICAL COMPOSITION (Db) 


Mo 
| 1.00-1.30 | 0.10-0.20 


Engineering Service 
is equipped and ready 
to help you apply the 
Right Cutting Fluid to 
“cranky’ 


eae [Nr ie: 


0).25-0.35 
0.10-0.20 
0.10-0.20 
0.20-0.30 








































HE answer will be “Yes” or 
“No”’—depending upon the 


used in tne 


handling 


change-over. 
Changes may be required in 


and tooling; changes in 


speeds and feeds, and in cut- 
ting fluids. When this last fac- 
tor is considered 


Stuart Dil 


‘ 





steels. 
Stuart Oil 
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The 
thetic, 
cotton 


insulating compound is a syn- 
protected by special “B” type 
braid, with a newly-developed 


lacquer of unusual abrasion resistance. 
Insulation, braid and lacquer are all 
reducing 


flame resistant, fire hazard. 








Aircraft Tools, Inec., Speedriver. 


Low moisture absorption avoids’ in 
crease in weight under service condi 
tions, as well as corresponding reduc- 
tion in insulating efficiency. 


Ranger Two-Way Radio 

A new two-way radio is announced 
by the Electronic Specialty Co., Los 
Angeles, Cal., which firm manufactures 
the Ranger line of aircraft radio equip- 
ment. Consisting of three separate 
units, the equipment includes a Model 
503 power supply which operates from 
the airplane’s twelve volt storage bat 
tery, a Model 110 reciever that has both 





Ranger Two-Way Aircraft Radio 


Equipment. 


the 195-410 ke. band and a “spot” fire 
quency pre-tuned to 3105 ke., and 
Model 206 10.5 watt output transmitte: 
which operates on 3105 and 6210 k 
The units are connected by flexib! 
cables, permitting considerable flexibi 
ity in installation. In addition to th 
“spot” frequency, the receiver is equi} 
ped with a two-way interphone circu 
for communication between pilot ar 
observer. 


(Turn to page 70, please) 





A new type aircraft and industriai 
hose clamp being made by Hwnt- 


ington Precision Products, Hunt- 
ington, West Va. It employs «a 
wrap-around, self-locking arrange- 
ment and may be installed by hand. 
without tools. 










































SIMPLE TO OPERATE DIES QUICKLY CHANGED 


The Southern No. 12 Die-Flow Metal Former attachment Installation of dies and former blocks requires no special 
is a self-contained unit that is used on the Southern No. 10 skill—is quickly done . . . so that short runs of special parts 
are just as practical as long runs of production parts. In 
some aircraft plants Southern Machines operate 24-hours 
per day on one extrusion design—in other plants the dies 
may be changed every few hours. 


RUGGEDLY BUILT 


EXTREMELY FLEXIBLE . All Southern Machines are ruggedly built to withstand 
continuous operation under severest production condi- 
tions. Frames are welded steel; air cylinders, hydraulic 
accessories, electric motors and variable speed gear drives 
are designed especially for their particular functions. 
Maintenance and servicing requirements have been held 
plane, or a dozen changes . . . the Southern No. 12 attach- to a minimum, with easily accessible grease and lubrica- 
ment does the work with equal speed and efficiency. tion points. 





Metal Forming Machine. Two controls vary the speed of 
die travel and the amount of pressure exerted on the metal. 
One operator and a helper can do the work of scores of 
men otherwise required to hand-form the parts. 


Whether it is a part requiring as small as a 17” radius 
on a single change in radius, or a part that requires re- 
verse curves in series—whether the part is only a few inches 
long, or 30 feet in length—whether there is no change in 












= POWER ROLL 


We offer the services of 
engineering, die and 
tool manufacturing—for 
use on Southern Machines. 


PLAN VIEW 
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ROLL PLATE 
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SOUTHERN ENGINEERING CO., INC. 


816 West 5th Street Los Angeles, California 
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New Type Hydraulic Valve 


A new development in aircraft hy- 
draulic equipment, the “Stacking Mid- 





The Adel “Stacking Midget” valve 


WE CAN’T DO A THING 

'TIL THE CARPENTERS 

BUILD THOSE WORK-BENCHES, 

+esPRODUCTION IS SURE 
HELD UP! 


This will never happen to you, 
if you choose.. 







get” valve, is announced by the Adel 
Precision Products Corp., Burbank, Cal. 
Designed to permit installation of mul- 
tiple hydraulic controls in limited space, 
such as cockpit control panels, the quad- 
ruple unit stacking valve measures 5 
31/32 inches by 33/16 inches b. 27/16 
inches and weighs 2.9 lb. Individual 


YOU SHOULD HAVE 

ORDERED "HALLOWELL” & 
READY BUILT 
STANDARDIZED 








SHOP EQUIPMENT 


You can standardize on ‘Hallowell’’ Work-Benches—choose 
from 1367 combinations. Spare yourself all the trouble of 
building your own benches. ‘Hallowell’ Work-Benches are 


FIG. 928 
Drawer is extra 
Pat'd & Pats. Pend’g 


. hd , 





delivered promptly, set up 
quickly and stand firm and 
rigid without costly bolting 
to floor. Five leg heights 
and widths for your selec- 
tion. Tops of smooth lami- 
nated wood, Masonite and, 
if advantageous, of steel. 
Get our Catalog for com- 
plete details. 


STANDARD PRESSED STEEL CO. 





JENKINTOWN, PENNA., BOX (5M BRANCHES: BOSTON - DETROIT - INDIANAPOLIS - CHICAGO - ST. LOUIS - SAN FRANCISCO 
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An inspection 
port curved chan- 
nel made by the 
Boots Aircraft 
Nut Corporation, 
New Canaan, 
Conn. Channel 
and Circular 
Channel in fac- 
tory fabricated 
shapes are now 
obtainable wher- 
ever sufficient 
quantities are re- 
quired to justify 
the jigs, ete., 
needed in their 
production. 





valve assemblies may be replaced o1 
repaired by breaking only the two cyl- 
inder lines affected. Fitting as a single 
body, any number of units may be 
clamped together by means of “thru” 
bolts and end plates which also serve as 
flanges, and symmetrical design permits 
turning end for end to meet desired 
shaft arrangements. Over-travel is pre- 
vented by an integral stop located on 
the cam shaft. The valves and assem 
blies are completely interchangeable. 


Tinnerman ‘Speed-Align’ Guide 
Block 


A new “Speed-Align” adjustable fair 
lead guide block, that is universal for 
any angle of cable, is now being pro- 
duced by Tinnerman Products Ine., 
Cleveland, Ohio. This new guide block 
is comprised of a three piece macerated 
phenolic plastic guide that is housed 
between an aluminum base and a spe 





Tinnerman “Speed-Align” 
ble fairlead guide block 


ad justa- 


cial spring steel speed nut. The plasti 
guide is universal for any angle of cable 
and the plastic parts may be replaces 
without unthreading the cable. 

Where a 29/32 inch hole is practica 
in structure, the aluminum base of th 
fairlead is not used, as the plastic guid 
is housed directly in the 29/382 ine! 
hole. 


Schwarze ‘Uni-Pact’ Plant Signal» 
To meet changing conditions in mar 
nfacturing plants, the Schwarze Elec 
tric Co., Adrian, Mich., have develope 
a system of interchangeable signal 
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Whether your choice be Bull- 
dog, Setter, Spaniel, Aire- 
dale, Dane, Terrier or St. 
Bernard, yours shares one of 
his best qualities with the 
rest. You can depend on him 
to do at your bidding that for which he was 
bred and trained. 


tractor-operated scrapers, shovels and 
cranes. They provide vital, remote control 
for much American fighting equipment. 

All of these PUSH-PULL CONTROLS provide 
positive control. Operation is easy because 
the moving part operates in an hermetically 
sealed bath of lubricant. They are all rattle- 
free. But, above all, each can be depended 








Remember that, also, as characteristic of 
PUSH-PULL CONTROLS. They may be designed of 
different dimensions and for different pur- 
poses—for the remote control mechanisms 
such as brakes, gear shifts and blades of 


upon to do the job for which it was designed 
and built. 

Remember that. Glad to work with you to 
develop PUSH-PULL CONTROLS to fit your planned 
peace-time production. 


PUSH -“FUAL. AUTOMOTIVE CONTROLS 


AUTOMOTIVE AND AIRCRAFT DIVISION 


: 6-235 General Motors Building, Detro:t - 695 Bryant Street, San Francisco 
7) AMERICAN CHAIN & CABLE COMPANY, Inc. 
y BRIDGEPORT - CONNECTICUT 
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which may be plugged into uniform 
adapter plates, avoiding the necessity 
of disturbing wiring when changing 
units. 

This system, which Schwarze calls 
“Uni-Pact,” makes it possible, for in- 
stance, to replace bells with larger or 
smaller ones or to replace them with 
horns or trumpets, simply by removing 
one signal from the adapter plate and 
replacing it with another signal. 


“Uni-Pact” Signals and adapter 
plate of the Schwarze Electric Co. 
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--- AND LONGER LASTING 
AETNA BALL BEARINGS 


Remember the wiser you buy the 
more you help to conserve labor and 
materials that are indispensable to a na- 


tion at war—to VICTORY! 
Long-lived, dependable AETNA PROD. 


UCTS mean less frequent replacements. 
increased production and extended ma- 
chine life. You save for yourself, for your 
country. 


AETNA BALL BEARING MEG. CO. 


4¢: 0 Schubert Ave., Chicago 


Thrust Ball Bearings (Standard and Special) . . . Angular Contact Ball Bearings 
.. . Roller Bearings (Special) .. . Ball Retainers . . . Hardened and Ground Washers 
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EE BIE 0 AR II 
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*Bubbli fil” 


‘NEW material, known as “Bubblfil,”’ 
has been developed by E. I. du 
Pont de Nemours & Co., Wilmington, 
Del. It consists of strings of air filled 
cellophane bubbles and the makers be- 
lieve that it will be found suitable for 
some applications where scarce mater- 
ials, such as kapok or sponge rubber, 
have formerly been used. The bubbles 
do not break when squeezed, and lab- 
oratory tests, equivalent to altitudes of 
upwards of 50,000 feet, have shown 
that they do not burst at the low at- 
mospheric pressures of high altitudes. 
The resiliency of the cellophane bub- 
bles, a property derived from the elas- 
ticity of the trapped air, has encour- 
aged the du Pont Company to study 
their suitability as a shock absorbing 
material. The ‘“Bubbifil” has been 
‘ormed by means of an adhesive mate- 
rial, into mats and cushions. These 
might be used for padding in airplanes 
and tanks. 

Chemically, ‘“Bubblfil” is the sam: 
materially as cellophane or rayon, 
namely, regenerated cellulose made by 
the viscose process. The syrupy viscos« 
material is extruded through a sing 
spinneret hole, relatively large in size 
A small amount of air is injected into 
it at regular intervals just as the fila 
ment is coagulated by the acid bath ir 
which it is being spun. The size and 
spacing of the bubbles may be arranged 
according to choice. 


Ryan Manifolds for 
Radial Engines 
(Continued from page 29) 


modeling department is building pat 
terns. Completion of the patterns by 
the modeling shop permits the dies to 
be cast in the foundry. To facilitate 
the work done in the modeling shop, a 
foundry is located immediately adjacent 
to it, and is under the general supervi 
sion of the modeling-department head 
The modeling shop foundry also has a 
complete drop hammer unit, so that it 
can set up the dies it makes, clear them 
for metal thickness to be stamped, and 
actually stamp one or several parts be 
fore releasing them for production 
work, 

Having arrived at what was then 
considered to be a fair arrangement on 
the basis of tool planning, it was nec- 
essary to revise the plant layout in or 
der to coordinate these efforts. For- 
merly, parts for manifolds were routed 
through the factory in the same man- 
ner as airplane parts. Such parts as 
flanges and analyser bosses and such 
operations as tube cutting and machin- 
ing formerly were routed to the ma- 
chine shop. Doublers, hangers and 
trimming operations were routed to th 
sheet metal department, and tacking t 
the spot-welding department. This ver) 
obviously, was not a satisfactory meth- 
od for volume production. It was found 
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WELLS 
SAWS 
















When it comes to fast. 
accurate metal cutting 


B's jobs or little jobs—tool steel or aluminum—pro- 
duction or maintenance work—whatever your metal 
cutting requirements, a Wells Saw will help you get 
things done. 


With the new, more capable V-12 you can apply the 
principle of continuous cutting to the bigger jobs—up 
to 13 in. by 16 in. rectangular or 13 in. diameter 
round. The model 80 saw, too, is an improved unit— 
redesigned for ruggedness and ability. 

Put a Wells Saw to work in your plant now—you can 


get one quickly from your mill supply dealer or write 
direct. 


Wells Has Established Leadership 


} 
| Wells Spins! 
SPECIFICATIONS 
SERIES 89 METAL SAW 













a” x 16” 





Capacity: Rectangle - - - - = = = 
(spec. bowed peers at ee ee © ew ee 5 24" 
Rounds - - - - = = + = = = «= = = 8” dia. 
Speeds: ft. permin.- - - - - = += = 60,90, 130 
Motor - - - - = = = «= «= Specifications optional 

V-12 METAL sAW 

Capacity: Rectangle - - - - - = = + 13” x 16” 
Round - - - = = = = = = 13” dia. 
Speeds: ft. permin.- - - - - + = = 50,90, 150 
uides- - - = = = © © = © = = = Adjustable 
‘Feed - - = = = = = «= = Hydraulic-Controlled 
Vise - - = = = = «= «= «= New quick acting type 
Motor - - = = - = + = = Specifications optional 








BAND SAWS 


101 JEFFERSON STREET + THREE RIVERS, MICHIGAN 
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necessary to make a thorough and com- 
plete study of manufacturing methods, 
as they existed at the time. This ex- 
amination was conducted by means of 
a flow process chart. The chart was 
made up similar to a case history in 
which a complete record of the part 
from its inception in the form of an en- 
gineering drawing, to its completion as 
a finished part, was kept in chronologi- 
eal order. This chart divided all opera- 
tions into the following classifications: 
Operations, transportations, 
and inspections. 

The loss of time, loss of parts, waste 
of energy and loss of production on 


storages 


Wright Brothers specified 
what seemed impossible—a 
power plant to deliver 8- 
horsepower, not over 200 
pounds. 


Today, planes are powered 
by engines that develop a 
horsepower per pound in 
weight, largely due to the de- 
velopment in the technique 
of forgings. 


some of the items revealed by this study 
were very surprising. In addition, seri- 
ous errors in production were brought 
to light, even though they had existed 
for long periods. The total distance 
which the parts traveled was shown at 
the bottom of the chart, and every 
movement of the part was very care- 
fully recorded. 
For convenience 
flow of a part, 


in visualizing the 
rough diagrams of the 


manufacturing space are made. These 
diagrams emphasize the existence of 
bottlenecks and back tracking. While 


these phenomena do appear in the sum- 
mary of the flow process chart as ex- 


wwwwmaARrn-GorRbpbanr 


Guaranteed 


WORCESTER, 





OETROIT, MICH. 


cessive distances traveled, the existence 
of many parallel lines on the flow dia- 
gram bring them to light. It 
unnecessary to make a flow 
sheet for each piece or product. 
two models usually 
greatest volume of production. These 
are then used as a guide and charted 
in detail, allowing the other models to 
conform to the general plan. 

The process chart is a useful layout 
tool to develop conventional template 
layouts of the manufacturing space 
available. On this manufacturing space 
layout, the various machines employed 
are moved into position and jigs and 
fixtures relocated to intercept the 
“flow” as indicated on the flow process 
sheet. In this way the welding equip- 
ment, machine equipment and assembly 
fixtures are placed in their 
venient and natural 

Having thus set up a production sys- 
tem, the problem of production control 
came up. It was found that methods es- 


proved 
process 
One or 
account for the 


most 
locations. 


con- 


tablished for airplane manufacturing 
were not at all suitable for controlling 
the “flow” in the manifold section. The 


system adopted is a modified “block sys- 
tem” successfully used in the 
industry. The manifold is considered 
suit of clothes, in the sense that 
there is a general balance of parts and 
processes in the former, as compared to 
«a balance of pieces of cloth and meth- 
ods of joining them in the latter. Minor 
changes in the process at various points 
will call for only slight changes in the 
balance of time requirements at each 
point to permit a manifold to flow 
through the cutting, fabrication, assem- 
bly and final inspection. 
flow controlled through “control 
points” established in a natural way 
along the lines of production. 

Parts are 
ties, pickled 
storage. 


garment 


asa 


Production 


is 


stamped in large quanti 
and sent to permanent 
From here on all work is con 
‘trolled by work progress cards. These 
cards allow the work to progress 
through the system in predetermined 
lots. When the card is filled, it is signed 
off by the leadman of the group, wh« 
receives another card from the dispatch 
station together with any additiona! 
parts required. 

Longer intervals are allowed betwee1 
certain control points subject to inter 
ruptions, or for delays in transporta 
tion. The parts just completed ar 
passed along to the next station with : 
new control card and any additiona 
parts required for that operation. 

As each control point receives a work 
progress card, together with a block o) 
lot or parts, it is entered on a graph i 
the dispatch station. Only one eard i 
issued ahead of the schedule, which pre 
vents any operation from getting to: 
far ahead and permits a much bette 
distribution of man power. 

Savings of 26,000 tons of metal in 
cluding steel and copper are said to b: 
resulting from changes in the construc 
tion of U. S. Army camp facilities su1 
ficient for the accommodation of 100,00! 
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Specimen 
Tank Parts 
Forged on 
Chambersburg 
Hammers 
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THE CECOSTAMP 
Airplane and other sheet 
metal parts of high 
strength alloys are 
formed quickly and 
without distortion on 
the Chambersburg 
CECOSTA MP. 






rgings are vitally essential to the war effort 
because airplanes, tanks, ships and guns 
must be built to “‘withstand the unpredictable” 
---for which specification there is nothing to 
equal the strength and durability of the drop 
forging. x Before the cutting and grinding ma- 
ehine tools bring these parts to their final miecro- 
seopic perfection. they are first forged to close 
limits, by tremendous impact between steel dies, 
in great drop hammers, such as those bearing 
the time-honored name of CHAMBERSBURG. 
Metal is saved. time is saved ...and Victory 
brought closer ...by the speed, power and 
accuracy of Chambersburg Hammers. 


CHAMBERSBURG ENGINEERING CO., CHAMBERSBURG, PA. 


The Cecostamp is an 
impact stamping ma- 
chine of exceedingly 
flexible control, designed 
by Chambersburg Engi- 
neering Company spe- 
cifically for the aviation 


industry. 


CHAMBERSBURG 


HAMMERS e 


Vovember 1. 
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CECOSTAMPS ec PRESSES 
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National Metal Congress 


(Continued from puge 35) 


Combustion, Mahr Mfg. Co., Despatch 
Oven Co., Lindberg Engineering Co., 
and The Ohio Crankshaft Co., with its 
Tocco hardening process. 

On the other end of the temperature 
scale, Deepfreeze Div., Motor Products 
Corp., and Kold-Hold demonstrated 
equipment for the treatment of metals 
at sub-zero temperatures for the aging 
of steel, for expansion fits in assembly 
operations, for airplane rivet storage, 


etc. Deepfreeze is currently develop- 
ing techniques for producing tempera- 
tures as low as minus 120 deg. F. 

In the metals group were familiar 
names—International Nickel Co., P. R. 
Mallory, Aluminum Co. of America, 
S. K. Wellman, Dow Chemical Co., 


Handy & Harman, Climax Molybdenum, 

Rustless Iron & Steel, and others. 
Pangborn 

Equipment 


and 
Co., 


American Foundry 
demonstrated their 











{WAYNE TUBE BEADER 


BEADS TUBES MANY TIMES FASTER! 


BEADING and flaring tubes is no longer a 
source of delay if you have a Wayne Tube Beader. 
It beads or flares aluminum or copper tubes many 


times faster than by usual hand methods. 


skilled men for other work, as the most inexperienced 
man or woman can operate it. Does not mar tube 
surface or weaken metal structure. Saves more than 
its cost in a very short time. Now in use in leading 
aircraft plants. Write for more information. 


“THE WAYNE PUMP COMPANY 


FORT WAYNE 


' INDIANA 





lines of shot-blasting and sand-Slasting 
machinery for cleaning forgings and 
castings, 

Welding equipment group includea 
such names as Sciaky Bros., one of the 
chief factors in the airplane field, 
Progressive Welder, Resistance Wel 
ders Mfrs. Assn., Swift, Thomson-Gibb, 
Marquette, and others. 

The abrasives divisions of Norto 
and Carborundum had displays of the 
latest developments in this field, with 
Norton distributing an_ interesting 
manual on trouble-shooting on grinding 
problems. 

S. C. Johnson & Son demonstrated a 
new line of rust-inhibiting wax coat 
ings, highly resistant to corrosion and 
rusting of metals. A new line of 
bracket-mounted motorized drives for 
machine tools, with infinite variable 
speed control was shown by Reeves. 

Trico Products Corp., showed its 
Micro-Check, a visual indicator com 
parator gage, designed for rapid in 
spection of close tolerance parts. 

Machine tools, portable tools, grind 
ing and polishing equipment, die-sink- 
ers, Do-Ali equipment, cut-off saws by 
DeSanno, these and many other me 
chanical exhibits were found in profu 
sion. Lack of time and space make it 
impossible for us to do justice to an) 
but the few companies and products 
mentioned above. 

Truly it was an event that could be 


envisaged only by personal visit. And 
those who could attend found the 
spectacle well worth the time that 


had to be borrowed from war produc 
tion activities. 

Owing to the host of important tech 
nical papers on metallurgy and fabri 
cation presented at the 
the cooperating groups, it has been de 
sirable to deliberately select but a few 
examples for special comment in this 


sessions of 


report. 
Let us consider, first, a group of 
ASM papers. Of prime interest wert 


three papers on hardenability. Mors« 
Hill, assistant metallurgist, Materie 
Center, Army Air Forces, presented « 
study on “The End Quench Test: R¢ 
producibility” in which the end-quencl 
method is examined for sensitivity t 
variable conditions by the use of cool 
ing rates and hardness determinations 
The author presents cooling curves at 
various points, indicating that trans 
formations are predictable from the 5S 
curve. He concludes that the only test 
condition which must be under contro 
is the prevention of scale on_ the 
quenched end of the specimen. Othe 
test conditions may be permitted t 
vary within a fairly wide range. 

The same author also presented «# 
companion paper, “The End-Quenc! 
Test: Hardenability of Aircraft 
Steels,” a study of variation in hard 
enability within single heats, singl 
types, among the aircraft quality 
steels. According to Mr. Hill, varia 
tions are considerable, being greater it 
the lower alloy-content steels. The 
author has found that the hardenabi! 
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NOW YOU MUST LEARN ‘40MW-70°-20°47” 
BETTER ..CHEAPER..WITHOUT WASTE 


CAN YOU USE HELP? 


We have available a new motion 
picture and a booklet (soon off 
the press), both on “Stainless 
Steel Welding.” Also for your 
production men, a complete 
“Handbook of Special Steels.” 
For your engineers, certified 
“Blue Sheets’ on each tool and 
stainless grade. For your ap- 
Prentice or training courses, 
“Elementary Discussions on Tool 
and Stainless Steels.” 

@ Write for the informational 
help you need. In addition, the 
personal assistance of our 
Technical Staff is at your call. 








eeeucwmns constantly im- 
proved war goods ata diminish- 
ing rate of cost, and an increasing 
rate of speed, ordinarily wouldn't 
be much of a trick for America. 
It's right up our industrial alley. 

But conditions today are not as 
usual. There is no inexhaustible 
ocean of materials. There is, in- 
stead, a controlled stream flowing 
through rigidly restricted chan- 
nels. We have to do more, actually, 
with /ess. 

Thrift is especially essential 
with the vital steel alloys. If you 
use alloy steels in any form, check 
your dies, your cutting tools and 
machine set-ups, your heat-treat 
and welding methods—check and 
recheck every operation to reduce 


rejects, spoilage, undue scrap, or 
any other form of waste. Above 
all, carefully segregate and class- 
ify your unavoidable alloy steel 
scrap (that is the only way the 
mills can reclaim it)‘and rush it 
back into the useful cycle. 
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GENERAL OFFICES: PITTSBURGH, PENNSYLVANIA 
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ity curve can be represented by three 
straight lines which may be numer- 
ically presented with a gain in com- 
pactness where large numbers of 
specimens are to ke compared. 
“Hardenability Control of a One Per 
Cent Carbon Steel,” by G. R. Barrow 
and Gilbert Soler, Steel and Tube Div., 
Timken Roller Bearing Co., describes 
a methed in which the hardenability of 
this type of steel can be successfully 
estimated by totaling the percentages 
of manganese, silicon, chromium, and 
nickel. The method stems from data 
accumulated over a period of five years 
of research work in which a large 
numter of heats of electric furnace 


* * 
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melted and each of the 


steel 
heats successfully allocated into one of 


were 


five hardenability ranges. The paper 
describes the test procedure employed 
by the authors, intimates that other 
known methods have teen explored 
without success. 

Taber de Forest, Magnafiux Corp., 
in “Fluorescent Penetrant Method of 
Detecting Discontinuities,” reported on 
the new Magnaflux test procedure 
which detects cracks and porosity in 
metals by means of a suitable pene- 
trating fluid carrying a highly fluores- 
cent dye. In operation, the method is 
similar to the oil and whiting technique 
so widely employed today. 


“Op ¥ *»* 





This will go down in history as the War of 


/ the Internal Combustion Engine. An important 
chapter is the efficiency gained by regulating the 
operating temperature—from the stratosphere to 
the desert—from June to January—from secret 
military motors to the family bus, today measur- 
ing gas-mileage with an eye-dropper. 

When the Automotive Industry again designs 
for civilian use Dole Motor Temperature Thermo- 
stats fresh from wartime achievements, will again 
claim leadership in this field. 


THE DOLE VALVE COMPANY, 1901-41 Carroll Ave., 
Offices: Philadelphia, Detroit and Los Angeles 
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Valuable contribution to the art of 
X-Ray examination of metals is a study 
entitled, ““On the Location ot Flaws by 
Scereo-Radiography,” by James Rigbey, 
Ford Motor Co., of Canada. This is a 
new technique in which stereoscopic 
radiographs utilizing two exposures 
corresponding to two positions of the 
X-ray tube may be made on a single 
film. This enables direct measurement 
of the distance between the two images 
of the internal defect. From_ these 
data, the vertical position of the flaw 
can be estimated mathematically, thus 
eliminating the need for special view- 
ing’ apparatus. 

Prof. O. W. Boston and L. V. Col- 
well, University of Michigan, presented 
the results of a project initiated by the 
International Nickel Co., on “The Ef- 
fect of Hardness on the Machinability 
of Six Alloy Steels,” the correlation 
being effected by means of a series of 
turning tool-life tests. Tool materials, 
tool shape, size of cut, and cutting fluid 
represented commercial practice. 
Among the conclusions presented by 
the authors were the following: 

1. In general, the S.A.E. X4345 steel, 
the S.A.E. 4145 steel, the S.A.E. 3145 
steel, and the S.A.E. 4645 steel, in the 
quenched and tempered condition, have 
higher cutting speeds for a given tool 
life than the S.A.E. 5145 and G.M.C. 
X3045A steels. The specific machina- 
bility ratings vary somewhat for the 
heavy and light cuts, however. 

2. The first group of tests involving 
heavy cuts with a cutting fluid indicates 
that, for general machining purposes, 
the S.A.E. X4345 steel has the highest 
cutting speed, such as V,,, of all the 
six steels tested. This is particularly 


true at hardnesses below 400 Brinell. 
The S.A.E. 4145 steel approaches the 
S.A.E. X4345 steel at high hardness, 
but it could not be machined with con- 
sistent results at hardnesses of 450 
Brinell or higher. The S.A.E. X4345 


steel displayed remarkable consistency, 
even at the very low turning speeds 
necessitated by the 
100 Brinell. 

3. The second group of tests: involv 
ing light cuts shows the S.A.E. 464° 
steel to have the highest machinabilits 
rating, such as Vy, except for the dif 
ficulty likely to result from poor hard 
enability. These tests give a chip fon 
mation somewhat different from that 
of the first group as it is a proportion 
ately thicker chip, similar to those ob 
tained in threading operations. 

4. One of the prerequisites for goo 
machinability in the high hardnes 
range, that is, greater than 400 Brinel! 
is that the steels possess a high degre 
of hardenability or uniform hardnes 
penetration. This is evident from th: 
fact that both groups of machinabilit 
tests show that the cutting speed fo 
a given tool life may be reduced 15 pe 
cent for approximately a 5 per ce! 
increase in Brinell hardness. This b« 
ing’ the case, a steel possessing goo 
hardenability is necessary to avoid pr 
nounced variation in hardness abou 
the periphery, along the axis, and rad 


hardnesses above 
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ia On vital war parts like these, the 3 to 1 advantage of 
circular mills over single point tools shows a big saving 
in cutting time alone. But you save much more than that: 





After grinding one or more single point tools, you must 
adjust each tool to cut its individual diameter, radius or 
shoulder. This takes time and often wastes product. 


Compare with this—to sharpen a set of circular mills 
you check them to a predetermined micrometer gage 
reading, replace them in the head, and one simple adjust- 


ment brings all four to exact cutting size. No fussing for 
— sizes, no experimental scrap loss. 


These Self-Opening Hollow Mill heads also shorten the 
time cycle — snap open at end of cut, avoid “step” marks 
and insure uniform finish. 


ae And don’t forget this: Circular tools give you 10times more 
cutter or chaser life, and you can hollow mill and thread 

with the same head simply by changing circular mills to 

circular chasers with chaser blocks — ‘Double Duty” tools. 


Ask for Catalog D-42 
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ally, arising from variable factors in 
heat treating practice. Considering the 
above qualifications, and reviewing the 
results obtained from this project, the 
S.A.E. X4345 and 4145 steels, which 
possess good hardenability, should also 
have superior machinability ratings in 
commercial practice when compared 
with the other four types of steels test- 
ed. This applies only to the quenched 
and tempered condition which usually 
involves hardnesses considerably higher 
than those of annealed steels. 

Edward L. Bartholomew, MIT, in a 
study entitled, “Stress-strain Measure- 
ments in the Drawing of Cylindrical 
Cups” provides conclusions that have 


FASTENINGS YOU CAN TRUST 





an important bearing upon the prob- 
lems of deep drawing in the war pro- 
gram. The following will be of interest 
to those concerned with press shop op- 
erations: 

1. A “critical section” exists in the 
drawn cup wall, at which location fail- 
ure will occur for the given set of press 
conditions when the limit of drawabil- 
ity of the metal is reached. 

2. The limit of drawability may be 
satisfactorily indicated by the maxi- 
mum blank diameter which may be 
drawn without local necking or failure 
at the critical section. 

3. The maximum blank diameter rep- 
resenting the limit of drawability for 


ry 
: 


ih. Application is fast and fool-proof... 


Their locking action is immediate and automatic. . .no 
pins, no washers, nothing to forget. 


2. 


Grip is positive, yet 


ene 
resiiient.. 


Threads of nut and bolt are held in contact under con- 
stant cushioned pressure. The nuts stay put. 


3. 


The locking element does not fail. 


Made of non-metallic, non-fatiguing material, it cannot 
be broken down by vibration or prolonged hard service. 


| oven are more Elastic Stop Nuts on America’s airplanes, tanks, guns, Naval 
vessels, and production equipment, than all other lock nuts combined. 


2 Write for folder explaining the Elastic Stop self-locking principle 
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the metal may be accurately and consis- 
tently determined within 0.05 inch for 
any given set of conditions. 

4. Definite correlation exists between 
the maximum stregs in the critical sec- 
tion of the cup wall at maximum draw- 
ability and the actual stress from the 
tensile test at maximum load or limit- 
ing uniform deformation. 

5. Reasonable agreement exists be- 
tween breaking stresses at the critical 
section and actual breaking stresses 
from the tensile test. 


6. The limiting uniform strain, qu, 


shows a more definite relationship to 
maximum percentage reduction in cup 
ping than does the common elongation 
value measured in 2 inches. 

Coming to the proceedings of the 
American Welding Society, we find a 
paper by W. F. Hess, and C. R. Schro 
der, Great Lakes Steel Corp., on “The 
Spot Welding of N-A-X High-Tensil« 


Steel.” Two reports submitted to the 
welding research committee of the 
AWS indicate that remarkable im- 


provement in the toughness of spot 
welds in hardenable steels is possible 
by brief heat treatment in the spot 
welding machine, following welding 
Mechanism of toughening consists of 
allowing a drastic quench to martensit 
followed immediately by a high draw 
just below the critical. Heat treating 
current must be carefully adjusted t 
raise the temperature as high as possi 
ble without reaching the critical. A 
time interval of two cycles is sufficient 
to secure the maximum benefit of post 
heat treatment. 

“Are Welding of Magnesium Alloys’ 
by W. S. Loose and A. R. Orban, Dow 
Chemical Co., describes the know: 
methods and equipment in use today 
also touches on the Heliare techniqu: 
which was described in AAT, Sept. 15 
1942. 

A. R. Lytle and K. H. Koopmar 
Union Carbide and Carbon Researc! 
Laboratories, reported on the weldabi 
ity of NE 8630 steel for aircraft stru 
tures, found that it was at least equa 
to that of SAE X4130 steel in the thick 
ness tested. Some welding rods re; 
ularly used for aircraft work do not 
meet the requirements of sound ws d 
design. Application of a suggested 
specification covering minimum tens:'¢ 
strength and bend elongation shoud 
provide a satisfactory procedure. 

“Welding of Aircraft Propel 
Blades” is described by C. A. Lindhol::. 
Curtiss Propeller Div., Curtiss-Wrig %t 
Corp., in which three different metho 's 
are currently employed—Atomic hyd I. 
gen welding are for the edges, Uni: 
melt welding for the outside sha ik 
seam and cuff retaining ring, and 0 


acetylene gas welding for the ins’ ‘¢ 


seam. The production process is cr‘! 

cal to control, relies upon the appli * 

tion of the following principles— 
adaptation of unique design to th: 
physical properties of the weld 
careful selection of raw materials 
advanced manufacturing method: 
rigid production and_ inspectio 
control. 














Airco Apparatus Repair Stations are 


located in the cities shown above. 


HAVE ITS LIFE RENEWED 
AT AN AIRCO APPARATUS STATION 


New oxyacetylene torches, tips and regulators are 
becoming more and more difficult to obtain every 
day. Therefore, it's imperative to make existing 
apparatus last as long as possible. 

Worn or damaged Airco equipment should never 
be scrapped before it is examined at an Airco 


Apparatus Repair Station. In most cases it will be 
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repairable—and returned to you, quickly, as good 
as new. 

Avail yourself of Airco’s national repair service 
— staffed by company trained and supervised 
men. Regardless of your location, there’s an Airco 


Station in your area. 
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Other vitally important papers on 
welding included the following—“Weld- 
ing—its Application to Aircraft” by 
Francis H. Stevenson, Vega Aircraft 
Corp., dealing with fusion and resis- 
tance welding of various fitments, clus- 
ter welds, welding of mounts, fabrica- 
tion of exhaust collector rings, etc.; 
“Factors Affecting the Accuracy of 
Ordnance Machine Cutting” by How- 
ard G. Hughey and August H. Yoch, 
Air Reduction Sales Co.; “Distortion 
and Shrinkage Problems in Ships and 
Other Large Structures” by LaMotte 
Grover, Air Reduction Sales Co. 

One of the highlights of the Wire 


Association meeting was the paper, 
“Cemented Carbide Manufacture and 
Applications” by A. MacKenzie, vice- 
president in charge manufacturing, 
Carboloy Company, Inc. The author 
dealt specifically with the use of Car- 
boloy for drawing operations on auto- 
matic and semi-automatic machines, in 
wire drawing, tube, and bar drawing 
applications. Recent development is the 
extrusion of rods, tubes, and non-sym- 
metrical cross-sections such as angies, 
flats, half-rounds, ovals, ete., in lengths 
not hitherto available. Carboloy dies 
are being used today for drawing steel 
wire down to 0.010 in. 
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N INSTANCES where there are vitally important rush 

Fratun. the Turner Gauge Grinding Company can 

deliver standard plug gauges within a few days after your order is received. 

We carry in our stock at all times standard plug gauge blanks, turned up 
and hardened, ready for finishing and final inspection. 

If this promise sounds unbelievable in these times, try us today with a 

small order. Wire, now, if you really need standard plug gauges in a hurry! 
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WIRE OR 
SEND THIS 
COUPON 

TODAY «6 


YO 






NE of the reasons why 
O we ean make and keep 
delivery promises is our new 
home designed solely for the 
manufacturing of precision 
gauges. It is modern in every 
detail, contains over 10,000 
feet of floor space and is 
equipped with machines and 
inspection instruments of the 
Jatest design. UL nder such con- 
ditions, our skilled operators 
can produce finer work and 
still maintain wartime pro- 
duction sehedules. 


Dormer CGrinpine Company 


2622 HILTON ROAD e ° 
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FERNDALE, MICH. 


Ternstedt Now Making 
Aireraft Instruments 


(Continued Trom page 38) 


Numerous watvshmakers and many 
women are employed on the instrument 
job. Tests and checks through which 
the instruments must be put are almost 
innumerable. They must be checked to 
a perfect balance after every single 
operation. The rotor, which turns at 
12,000 rpm, is the key factor in the 
gyroscopie operation. Its shafts are 
machined and polished to a_ tolerance 
of .0001 in. All bearing surfaces must 
be made as hard and accurate as pos- 
sible. 

For one test, the instruments are in- 
serted in an ice box which registers 31 
deg. below zero, then taken from there 
and placed in heat. Unless 
every bearing is truly set a contraction 
in the cold or expansion in the heat will! 
throw the instrument out of order. As 
another test they are placed on a ma- 
chine which puts them through an in- 
cessant roll, pitch and yaw, simulating 
the motion of a plane in flight. For 
delivery, every instrument is locked and 
specially sealed 
use on a plane. 


128-deg. 


ready for immediate 


Electrodeposition of Hard Nickel 


Problems connected with the surfac- 
ing of parts to resist wear and corro- 
sion, the forming of unusual metal 
shapes, and the salvaging of worn and 
mismachined parts were discussed by 
Drs. W. A. Wesley and E. J. Roehl in 
a paper entitled “The Eleetrodeposi 
tion of Hard Nickel” before the Semi 
annual meeting of the Electrochemica 
Society. The authors said that nicke 
deposits of 380 to 480 Vickers hardnes 
can be produced in thickness and qual 
ity suited to’industrial and engineerin; 
applications by use of electrolytes con 
taining ammonium salts. They showe 
experimentally that the soundness an 
structure of such deposits are marked! 
influenced by the composition of th: 
plating bath in respect to other ingr 
dients. 

Important improvement in the qua 
ity of the product can be accomplish: 
they contended, by replacing the o 
hard baths with one composed of nick 
sulfate, ammonium chloride and bot 
acid. This electrolyte is well buffer: 
and contains sufficient chloride to i 
sure high anode efficiency. The hardne 
of deposits made from it varies b 
little with change in thickness and ¢: 
be easily maintained by control of t! 
plating conditions. 

Drs. Wesley and Roehl are connect: 
with the Development and Resear 
Division of The International Nick 
Company, Inc., Dr. Wesley being assi 
tant director of the Company’s Bayon! 
N. J.. research laboratory. 


When writing to advertisers please mention AUTOMOTIVE and AVIATION INDUSTRI 











Vovember |. 





1942 





hi » 


building aaa toolir ing 9.4ip machines, plein maser he 





duction tines i is now ™ The ‘ob’ itself ? cae ee 


The U.S:A. is in high: gear. Ships are disoive down 
the ways; tanks are rolling off the lines, planes are tak- 
ing off from factory run-ways. American troops on the 
far-flung battle fronts of Democracy are getting what . 
they need in reinforcements and armaments. The fight 
is getting started in earnest. It will end when Uncle 
Sam says it is over. Here at General Machinery the 
management and the men feel the rhythm and magic 

of well organieesl. production. There's a stimulating 
swing to it ti the oe of industry can sense as the : 


GENERAL MACHINERY 
GORPORATION 
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The Unionmelt Welding Process 


(Continued from page 37) 


reel. The distance between the end of 
the rod and the base metal is main- 
tained constant by a special automatic 
control which translates any slight 
variation in voltage across the welding 
zone into compensatory variations in 
the operation of the rod-feed motor. 

“Unionmelt” welding heads are avail- 
able in three sizes—large, intermediate 
and small. 

The large-size head is known as Type 
M and weighs about 435 lb. It wil! feed 
coiled or straight rod in any size up to 
% in. in diameter, will handle current 


up to 4000 amp, and will weld steel 2% 
in. thick in one pass. 

The intermediate-size head is known 
as Type U and before shortages of 
aluminum toreed the substitution of 
heavier material for some of the parts 
weighed about 125 lb. It will feed coiled 
or straight rod in any size up to 5/16 
in. in diameter. it is designed for cur- 
rents up to 2000 amp, but will handle 
somewhat higher currents and with it 
steel 14 in. thick can be welded in one 
pass. 

The small-size head is known as Type 
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S and weighs only about 15 lb. It will 
feed only straight lengths of welding 
rod up to % in. in diameter, which is 
used either in 16-ft lengths as supplied, 
or in shorter lengths cut on the job. It 
is designed to handle currents up to 
1000 amp but is frequently used for 
1200 to 13,000 amp and with it steel up 
to % in. in thickness can be welded in 
one pass. 

The examples of maximum thickness- 
es that each size head is capable of 
welding in one pass do not indicate the 
thickest material for which the head is 
useful. With double-vee joints, approxi- 
mately twice the thickness mentioned 
can be welded by making a single pass 
from each side. Multi-pass welding can 
be used for greater thicknesses. 

The welding heads can be mounted 
either on a stationary support under 
which the work is moved, or on a sup- 
porting structure which travels over 
the work to be welded; or, in some in- 


stances a special rod holder can be 
moved by hand. The Types U and S 
heads are frequently mounted on a 


portable electric motor-driven carriage 
which rides directly on the workpiece 
or on portabl: sections of track. For 
shops using this process in the repeti- 
tive fabrication of pressure vessels, 
tanks, pipes, and similar work of rela- 
tively large size, the welding head is 
often mounted on a light wall crane or 
gantry crane, or it may be mounted on 
the end of a cantilever for insertion into 
the shell to make both longitudinal and 
circumferential welds from the inside 
as the ends and various courses are as- 
sembled. In welding machinery parts 
and relatively small structural units 
held in jigs, the welding head is usually 
so mounted that it can travel over two 
or -more jigs arranged in such a way 
that positioning of the work, welding, 
and removal of welded assemblies can 
be carried out most efficiently. 


Electrical Equipment 

The “Unionmelt” welding process 
uses either alternating or direct current 
at from 20 to 55 volts across the weld 
ing zone. Currents are much _ highe 
than those used with metallic are weld 
ing, ranging up to 4000 amp. Current 
densities four to five times as high a 
those usually used in metallic arc weld 
ing, partly account for the greater 
welding speeds of “Unionmelt” welding 
Heavy-duty welding transformers wit! 
built-in, motor-controlled reactors a} 
standard products of several manufac 
turers of electrical equipment and ar 
the most generally used source of weld 
ing current. 

All electrical controls are usually lo 
cated near the welding head and in 
position convenient to the overator « 
the equipment. These include contro! 
for amperage and welding voltage fo 
regulating the rod feed and for movin 
the head in relation to the workpiece 


The Operator 

The operator of “Unionmelt” weldin 
equipment is not required to have t! 
highly developed skill required for ma 
ual welding. He .needs only to be ab!e 
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AMERICA'S ONLY RADIAL AIR-COOLED 


DIESEL ENGINE 


The same fundamentals that make the Guiberson high-speed radial 
diesel the engine to help win the battles of today on land, in the 
air and on the sea will win world leadership for America in the 
field of post-war transportation. No other engine of equivalent 
or lower weight per H.P. provides such dependable low-cost fire- 
safe power as the Guiberson radial diesel. Backed by more than 
13 years of engineering development—it’s the engine with the 
power to win. 
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to follow directions giving him the 
proper voltage amperage, and speed re- 
quirements. Once the welding machine 
is set to operate, on a uniformly and 
properly prepared joint, his duties con- 
sist largely of pushing control buttons 
and observing conditions. Since no 
sparks, flash, or smoke are given off, 
it is not necessary that he wear shields, 
goggles, helmets, or protective breath- 
ing apparatus. He is not subject to the 
usual fatigue associated with manual 
welding and no continuous exercise of 
care and skill is necessary to assure 
high quality in every part of every 
weld. Thus, by reducing the importance 
of “the human element,” maintaining 
uniform quality is greatly simplified. 


Deleo-Remy Aluminum Foundry 


(Continued from page 23) 


there is a small department just to one 
side of the main molding conveyor, self- 
contained in every respect for th pro- 
duction of small castings, employing 
hand molding methods. In another sec- 
tion of the foundry, there is a self-con- 
tained molding line quite similar to the 
main line mentioned earlier, although it 
is somewhat smaller. In addition there 
is the permanent molding department 
which constitutes a separate, self-con- 
tained foundry. 
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STYLE 11 


Buyers of equipment and machined steel products are pushing 
their suppliers for delivery. Therefore, any item that will help you 
speed production will speed delivery. 


Eliminating any operation on boring, turning, or facing steels 
decreases the time necessary to get needed equipment to your 
customers, and increases your plant's production ability. 


KENNAMETAL often eliminates a finish cut when machining 
steel by giving a smooth, accurate finish on the initial cut. Fur- 
thermore, KENNAMETAL'S great strength and hardness permit 
it to take heavy feeds at high cutting speeds, and in addition to 
faster production on boring, turning, or facing 
operations KENNAMETAL will take jump cuts 


or machine steels up to 550 Brinell at econom- 


ical feeds and speeds. 


Write for your copy of the Vest Pocket 
Manual which gives complete information 
about this superior cutting carbide. 
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Since the operation of the moder: 
aluminum foundry depends so much 
upon scientific control and research, it 
is of interest to touch upon some of the 
activities of the metallurgical depart 
ment. The laboratory has been de- 
signed to provide a complete set-up fo: 
the control of the product. Although 
numerous research problems are being 
investigated, the bulk of the work is 



























































strictly production foundry contro 
along the following lines: 
i. Chemical and spectrographiec analysi 


b. Physical testing 


«. Metallographic and X-ray analysis 


The chemical laboratory is laid out 
for the analyzing of from 15 to 20 sam 
ples of alloy per shift. The spectro 
graphic laboratory allows ample work 
ing space for approximately two me: 
per shift. The physical testing labora 
tory handles the following activities: 


1. Test bar checking for tensile strengt 
hardness, ete. 

2. Sand testing control and research 
experimental heat treating 

1. Breakdown test for castings 


+. Fatigue testing 


Since every crucible of metal carri 
a set of test bars, the physical testing 
laboratory pulls hundreds of test bar 
per two shifts. Molding sand is checked 
for moisture, permeability and green 
compression strength every half hou: 
Experimental work on heat treatin, 
fatigue testing transverse strength of 
castings, and research on both molding 
and core sand also are part of this lal 
oratory’s program. 

The metallographic and X-ray d« 
partment: has complete equipment fo: 
both micro and macro examination 
castings and is used largely to det 
mine quality of heat treatment, pouring 
temperature, nature of porosity, and 
allied problems. Probably the most i 
portant single tool is the X-ray. This 
instrument ties in closely witi produ 
tion problems and is used extensively 
analyzing the gating for new castins 
It is also used to determine types of 
fects and this is, of course, of conside: 
uble importance in correcting such 
fects. 

The foregoing touches briefly on ‘\¢ 
control and operation of this modern 
aluminum foundry. To the outside! 
there is nothing dramatic in its ope:a 





tion so far as visual evidence is con | 
cerned, since the process is smocth, ‘ 
clean, free from physical effort on (ne 

part of the workers. To the seaso:ed . 
foundryman, these very facts prove ‘ts ( 


efficiency and modernity, give am le ' 
evidence of excellent planning and cut- 
standing equipment and materials } in- 
dling facilities which are so intima «ly 
associated with mass production t«“h- 
niques. The pictorial section will }'0- 
vide the reader with a better visua!:”a- 
tion of some of the activity outline: In 
the text. 
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FOR SECOND OPERATIONS 
ON SMALL PARTS 


Series 1000 Turret Lathes 


SOUTH BEND 
UD tTurRRET LATHES 






Designed for the rapid machining of small 
duplicate parts, the new Series 1000 South 
Bend Turret Lathes are especially adaptable to 
second operation work. Their speed, accuracy 
and versatility make possible rapid production 
without sacrificing efficiency or precision. 


Features that contribute to the versatility 
and efficiency of these lathes are the smoothly 
operating handlever bed turret, the handlever 
cross slide with double tool blocks, the com- 
pound cross slide with power longitudinal 
feeds and power cross feeds for the universal 
carriage, forty-eight precision thread cutting 
feeds driven by a lead screw, and a wide range 


of spindle speeds. 


The handlever bed turret indexes automat- 
ically on the return stroke and is equipped 
with an adjustable feed stop for each face. The 
handlever cross slide has adjustable stops for 
both the front and back tool blocks. Standard 
extras simplify tooling this lathe for war pro- 
duction and make it easily convertible to other 
work when peace comes. 








the Series 1000 Turret Lathes have a 138” spindle hole, 
"swing over bed, and 1” maximum collet capacity. 
y are made in bench and floor types—with or without 
lant equipment. Standard equipment includes quick 
ge gear box, power feed universal carriage, handlever 


ss slide, compound rest cross slide, and handlever bed 


irret. Standard extras (not included in prices of lathes) 


lude 4-way turret tool block, tailstock, collet attachment, 


‘aper attachment, thread dial indicator, and micrometer 


‘riage stop. Write for Bulletins 1002 and 1004 which 


tain complete information and specifications. 


SOUTH BEND LATHE 


DEPT. 765: SOUTH BEND, INDIANA Lathe Builders for 35 Years 





Removal of Broken Drills 
(Continued from page 31) 


assorted welding rods, were purchased. 
The usual type welding rods which were 
supplied with the outfit were not the 
most suitable for the special job of re- 
moving broken drills and reamers. The 
tests clearly showed that the bond be- 
tween the broken part and the welding 


serting a rod in a drilled hole where the 
broken drill is several inches below the 
opening of the hole. 

In addition, a non-fuming compound 
for protective purposes on finished sur- 
faces, known as Spatter-off, was ob- 
tained. Having the consistency of me- 


of protective crust. After the welding 
operation is completed and the broken 
part is extracted, this protective coat- 
ing can be quickly removed, and by de- 
greasing the part, the original bright 
quality of the finished surface is re- 
stored. In specific cases, other forms 
of protection from the arc flash are 
used. For example, wet asbestos pow- 
der, fiber washers or bushings, % in 





brass plate drilled to fit over the open 
ing of the drilled hole (especially whe 
the broken, drill is at the surface of the 


rod was strongest when the welding rod 
consisted of stainless steel. As a result 
fluxed stainless steel welding rods were 


dium lubricating grease, this can be 
spread easily in a light layer over any 
finished surface where protection from 


: § ; ; . hole) and other materials devending 
substituted for the ordinary type. The arc flashing is desired. When an are upon the requirements of the job to be 
hard flux on the outside of the stainless flash occurs near the Spatter-off, the done. 
steel welding rods also serves effective- heat of the arc immediately causes it 
ly as an insulator especially when in- to harden into a non-combustible layer Technique 

Fig. 1 shows the operator preparin; 





an engine part for the extraction o! 
broken drill. By using a high pressur 
| air hose, the hole containing the broke: 
| drill is blown clear of all extraneou 
| matter such as metal chips, oil, dirt 
| and bits of shattered drill. A sma! 
prod carefully used often helps con 
siderably in removing metal chips 
jammed into the area between the cut 
ting edges of the broken drill wher 
the butt-weld is to be made. Particu 
larly if the chips are aluminum or mag 
nesium, it is always good practice t 
minimize the possibility of blow-back 
and unnecessary oxides in the vicinity 
of the welding surface due to the igni- 
tion of the chips at the moment the arc 
contact is made. Carbon tetrachloride 
also should be used to wash out any cut- 
ting oil or coolant films remaining in 
the vicinity of the broken tool. This 
is a very important feature of the clean 
ing process. 

With the welding rod already in the 
welding fixture, Spatter-off is applied 
to protect the finished surfaces of the 
part. In preparing the coated welding 
rod prior to its insertion into the weld- 
ing fixture, it is good practice to round 
off the end of the rod on a grinding 
wheel to insure a good welding contact. 
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Also, a “dog” should be tightened on to 

the rod near the end which is to be in- 

“ ‘ serted into the welding fixture. ‘The 
nese Re Sem Bat glove “dog” provides a place to apply impact 


you a full understanding of 
modern degreasing methods 

. and the complete story 
of Detrex Degreasing. 


with a hammer after the weld is made 
in order to provide an extracting forces 
to the broken part. 

The welding fixture. serves a dual 
purpose. First, it guides the welding 
rod into the drilled hole in proper align- 
ment with the center line of the broken 
drill. Secondly, after the weld is made 
it serves to hold the rod steady when 
applying the extracting impact with 
hammer blows. It is particularly use- 
ful when extracting small broken parts 
where the diameter of the drilled ‘ole 
is in the vicinity of .040 in. to % in. 
The welding fixture is supported by 4 


In its 24 peges, you will find a comprehensive 
description of the theory of degreasing . . . the 
design and construction of degreasing machines 

. the solvents which are used. Special em- 
phasis is placed on Detrex Degreasers now be- 
ing used in armament production. Pictured and 
described are a number of degreasers designed 
with various types of conveying systems. 


This new book may be had by writing for it on 
your company letterhead. 


modified heavy duty lighting fixture, 
| having its tubing replaced by solid 
shafting for greater rigidity. An ar- 


rangement of this sort is inexpensive 
and serves a satisfactory purpose when 
properly anchored to the bench. 

In Fig. 2 the weld has been nade 
and the operator is about to apply to 
the “dog” the extracting impacts with 


PRODUCTS 
COMPANY 


DETROIT, MICHIGAN 


DETROIT REX 


13001 HILLVIEW AVENUE e 


Branch Offices In Principal Cities of U.S. A —In Canadg: Canadian Hanson & Van Winkle Co. lid. Terente, Ontario 
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ON 75MM CANNON BREECH BLOCK 


. . . “Somewhere in the Middle West,” a mam- 
moth gun plant is producing breech blocks for 
75 MM Cannon with the aid of the special 
AMERICAN broaching machine shown to the 
left. This machine was furnished complete with 








hydraulic fixtures and tooling for the operation. 
The revolving broach handling cradle can be 
seen to the front of the machine. This machine 
facilitates broaching one of the large breech 
blocks while another is being loaded on the 
opposite side of the special fixture. Compared to 
machining these blocks by conventional methods, 
production obtained is very high. 
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sy 


ANN ARBOR, MICHIGAN, U.S.A. 
BROACHING MACHINES, PRESSES, BROACHING TOOLS, SPECIAL MACHINERY 
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a hammer. 
tracting impacts” are used rather than 
“extracting force.” Broken drills when 
jammed tightly with chips, respond to 
hammer impacts better than they do to 
steady pulling with a tensile machine 
or other means. 


Note that the words ‘“‘ex- 


Quality of Butt-Weld 

The test of the quality of the butt- 
weld comes at this time as shown in 
Fig. 2. Sometimes crystallization oc- 
curs in the weld or blow holes form 
due to the presence of cutting oil and 
various oxides, thus causing the weld 
to break under hammer impact. In such 
eases it is usually necessary to rein- 
spect the point of contact of the stain- 


Kuow the Ll 


less steel welding rod, clean the chip 
oxides from the drilled hole, or readjust 
the ampere rating of the power sup- 
plied to the weld to better suit the size 
and material of the broken drill. Fre- 
quently, however, it is discovered that 
the broken drill was shattered when it 
broke in the drilled hole. This necessi- 
tates several welding attempts before 
the solid part of the drill is reached. 
Experience shows that o°casionally as 
many as five to ten tries have to be 
made before a solid part of a drill can 
be removed. Also this frequently hap- 
pens when unauthorized attempts are 
made to remove the drill by pounding 
the part, or by trying to drive it out 
with a prick punch. 


TTELFUSES 





SPECIALLY DESIGNED FOR 
AIRCRAFT + RADIO » COMMUNICATIONS + TANKS 


MARINE SERVICES « P.T. BOATS « 


SUBMARINES + ORDNANCE 


—Protection of Motor Circuits, and all instruments 





(1) A.C. No. 30284 Army 
fuse. Fibre-enclosed 1 to 
volts rating. For aircraft, 
general protective purposes 


Air Corps Littel 
300 amps., 125 
motor circuits, and 





(2) A.C. No. 32271. Glass-eneclosed Littelfuse 
for general protection. Ratings 20 amps. or 
less. Carry rated current indefinitely blow in 


30 min. at 1250 of rating. 





(3) 4 A.G. Anti-Vibration Type Aircraft Littel 
fuse. Glass-enclosed 1%” x 9/32” dia. 1 to 
60 amp. rating. 





(4) 4 A.B. Anti-Vibration Type Aircraft Littel 
fuse. Fibre-enclosed 14” x 9/32” dia. 1 to 


50 amp. rating 





(5) 5 A.G. Anti-Vibration Type Aircraft Littel 
fuse. Glass-enclosed. 142% x 13/82” dia. 1 to 
60 amp. rating 





(6) 5 A.B. Anti-Vibration Type Aircraft Littel- 
fuse. Fibre-enclosed. 114” x 13/32” dia. 1 to 
60 amp. rating 





(7) Heavy Duty Hi-Amp. Anti-Vibration Littel- 
fuse. tuting 40 to 150 amps. 1%” standard 
length. 114” for ratings to 100 amps. Trans- 
parent body for easy inspection. 














(8S) High Voltage Aircraft Radio Littelfuse. 
1000, 2500, 3000 velt-rating. 3”, 44%”, 5%” 
long. Amp. ratings as low as 1/16 amp. De- 
signed to clear short circuits on power sup 
plies up to 2 K.W. rating. 








Above is from tables in Littelfuse Catalog 


Send for complete Catalog for further details on these, and many other high 


and low voltage Littelfuses 
Panel Mountings, etc. 


for 


LITTELFUSE 


every 
Ask for Special Folder on 
per Clips unusual in heat-corrosion and fatigue-resistance. 


instrument purpose. 


Also Clips, 
Littelfuse 


3eryllium Cop- 
Write. 


4731 RAVENSWOOD AVE. 
CHICAGO, ILLINOIS 


INC. 
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At this point it is advisable to stress 
the importance of having machine op- 
erators or set-up men make absolutely 
no attempts to remove any broken tool 
from engine parts. Frequently, a feel- 
ing of embarrassment on the part of 
the operator in having to report a 
broken drill or reamer to his foreman is 


the incentive which causes the oper- 
ator to seek means of removing the 
broken tool himself. The usual crude 


method employed by an operator is try- 
ing to drive it out, or break it out 
piece by piece, with a prick punch and 
hammer. Experience shows that this 
method is seldom successful and usually 


results in burred surfaces and other 
forms of distortion which directly 
cause scrap or which tend to defeat 


the purpose of the are welding method 
of removal. Also the use of a prick 
punch and hammer frequently results 
in broken punch points being tightly 


lodged in the hole above the broken 
drill. 
Fig. 3 illustrates the setup for ex 


tracting a broken pilot from the drilled 
hole in a cylinder pad. The same re 
moval technique was used to extract 
this pilot as was used in removing the 
broken drill from the engine part shown 
in Fig. 1 and 2. Note that Spatter-off 
again protected the finished surfaces in 
and around the drilled hole. 

In Fig. 4 the entire layout of appa 
ratus for this job is shown. Note that 
the flex arc welder at the right has 
plug-in positions to make available 
various ampere ratings from 20 to 250 
amperes to suit the requirements of 
any job using welding rod from 3/32 in 
to 14 in. in diameter. So far in the de 
velopment of this welding method 3/16- 
in. diameter stainless steel welding rod 
has been sufficient in tensile strength 
to do the toughest job at Pratt & Whit 
ney Aircraft, which was the extraction 


of a 4 in. long % in. reamer having 
eight flutes. 
The smallest size drill removed by) 


this method was a .040-in. drill in the 
bottom of a 5/16-in. hole 3 in. deep i: 
an engine crankcase section. <A _ pre 
vious method of removal would hav 
been to trepan around the broken dri! 
and insert a plug of the same materia 
This would then have necessitated th 
reoperation of the .040-in. oil hole i: 
the production line. The time requirs 
for trepanning, plugging, re-locating 1) 
the fixture and re-operating would hay 
required several hours of labor. But b 
the new welding method actually use 
a 3/32-in. welding rod was grour 
down to a sharp point at the conta 
end and covered with an insulating co: 
of glycerothalate in the ground-dow 
area. The current rating of the flexa 
was reduced to 30 amperes, the weldin 
rod was inserted in the 3-in. deep hol 
and centered on the .040-in. drill. Co) 
tact was made with the broken part °° 
the drill and the power to the tran 
former turned on. The result was 
butt-weld of sufficient strength to pe 
mit the extracting of the broken dri 
As no damage was done to the .04 
in. oil hole, the crankcase section i! 
mediately went back into production. 
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Wherever a plane is flown... be it on a mis- 
sion of peace or war, .. . the pilot’s ability to 
maneuver his plane, to get the maximum 
power of the engines when needed, depends 
to a large degree upon instruments he may 
never have seen but of as fine precision as 
those he sees in front of him. 

Those unseen instruments are various types 
of HALL Equipment so universally used in the 
production or maintenance of valves and valve 
seats of finest precision .. . HALL Aviation 
type ENTRIC WET TYPE VALVE SEAT 
GRINDERS and WET TYPE VALVE RE- 
FACERS. . . . Complete information on these 
dependable HALL production and mainten- 
ance instruments upon request. 


THE HALL MANUFACTURING CO. 
TOLEDO, OHIO, U. S. A. 
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4O YEARS AGO 


We believe that every individual engaged 
in the automobile and allied industries was 
deeply interested in the article ‘18,000 
Miles in Three Years’ in our last issue. 
This article proves that if an owner takes 
the use of an automobile seriously, even 
the old machines of three and four years 
ago were entirely capable of supplanting 
the horse in a service demanding constant 
use, day after day and all the year around. 
It may be observed that there are probably » " — 
only few persons in the country who have Plywood Houses for Aircraft? 
driven a total of 18,000 miles in auto- 


Pre-fabricated almost entirely of plywood and laminated wood strips, bonded 
mobiles 


together with Plaskon resin glue, the first model of a new aircraft hangar has 


From The Horseless Age, Oct. 15, 1902 just been assembled by the Marine Air Research Corp. of Annapolis. Md. 


WPB. Production Award 
WINNING THE DAY To GE Veteran 


a Approximately 22 tons of steel 
For Man Firms enough metal to make 44,000 bayonets 

Y —will be saved at a New Jersey plant 
of the General Electric Company this 
year, thanks to the patriotic ingenuity 
of a Swedish-born war worker. 

The worker, Axel Johnson, suggest 
ed an improvement in the productior 
of electric equipment for cargo ships 
which saves not only steel tonnage but 
10 per cent of the operator’s time. 

The suggestion brought Johnson the 
first award of individual production 
merit granted an employee of the 
company by the War Production Board. 
He also received a check of $250 from 
the company. 

A production veteran whose experl- 
ence in the same plant dates back to 
World War I, Johnson suggested a 
pattern change which reduces’ the 
weight of brake wheels and enables a 
greater number of them to be obtained 


Manufacturers of war materials arefind- In numerous new applications felt has 
ing in Acadia Synthetic Products not been found aworthysuccessor to rubber 
only many of the characteristics for —in some instances providing qualities from the same amount of molten metal. 
which rubber was used when it was’ not available in rubber when it was Several pounds of steel are saved in 
available — but also other important still to be had. Where requirements each casting. Man-hours are saved be- 
qualities. Great resistance to aging, call for flexibility, resiliency, compres- cause the lesser weight requires less 
heat, sunlight, alcohol, oils, kerosene sibility, sound deadening and water machining of each brake wheel. The 
and many solvents make this modern _ resistance, consider Western Felts. There brake wheels are used in conjunction 
: : - : with motors which drive winches and 
synthetic the ideal material for washers, are many grades and kinds as well as ae ; 
; : ; other auxiliary equipment aboard cargo 
gaskets, diaphragms, etc. Some formu-__ special treatments. Let our engineers shive 
las resist extremely low temperatures. help you find the right one. = 





New Turco Paint Stripper 


es —" i wien ns we For quick and thorough removal o! 
wo-way approach to the problem of finding suitable substi- a) e mene we e 5 > eg 
tutes for products requiring rubber is offered by Acadia enamel, varnish, lacque r, zinc chromate 
Synthetics and Western Felts. Both possess qualities for which primers and other paints, Turco Prod- 
rubber was used—as well as others not available in rubber. | ucts, Inc. of Los Angeles, Cal., has 
Our skilled engineers are prepared to recommend which of the % : ; age one 
two products—or adaptations produced "’to specification’’— just introduced Turco Stripper L-595. 
most satisfactorily meet your requirements. Consult them for an It is a solvent with what is described 
analysis of your problems, and an unbiased recommendation. . ‘ ‘ 

as a swelling action on paints and syn- 
thetic resins. It is said to be non-in 
flammable, wax-free and to require no 
efter cleaning. It is also said to be non- 


| injurious to most fabrics, to aluminum. 
ACADIA SYNTHETIC PRODUCTS DIVISION E aneien, or other reactive metals. 
Western Felt Works | 
Processors of Synthetic Rubber and Plastics + Sheets + Extrusions * Molded Nine Months Ahead 


Parts * Manufacturers and Cutters of Wool, Jute and Hair Felts 


Chicago, Ill.: 4035-4117 Ogden Ave. Detroit, Mich.: 420 Stephenson Bldg. | ACADIA 


SYNTHETIC PRODUCTS 











_ The new Indiana division of Republic 
Aircraft Corp. has gone into produc- 
tion within five months and delivered 


S| 287 Thunerbo fehter plane 


nine months ahead of schedule. 


Branch Offices in all Principal Cities 
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